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Introducing the Dodge Power Ram 50 
Sports Cab. The new extended cab that 
beats Nissan, Toyota and Mazda at 
theirown game. Our hard-chargin' family of 
import trucks has a new addition. Introducing the 
Dodge Power Ram 50 Sports Cab. The extended cab 
import pickup built to handle just about anything you 
want to put away. Including its competition? 


The most room up front. wnen it comes to 
inside moves, Power Ram 50 Sports Cab is the 
leader of the pack. With more front-seat passenger 


A MEMO FROM THE PUBLISHER 


Dear Advertiser: 


To us at POPULAR SCIENCE, there are two significant facts which stand out in the 
recently issued 1987 Simmons report. The first is our 8.3% gain in total readership 
to 4.5 million. 


Second, and even more important, is the fact that the quality of our basic demographics 
continues to far outpace the national average. For example: 


Index (U.S.=100) 
Graduated College 149 
Professional / Managerial 153 
Professional / Technical 183 
Household Income $50,000 + 145 
Household Income $35,000 +, Professional/ 
Technical, Graduated College 212 


Source: 1987 SMRB—Total Adults 


Meanwhile, and perhaps most important of all, POPULAR SCIENCE continues to be the 
fourth largest men’s monthly in total circulation. 


Playboy 3,477,324 
Penthouse 2,379,333 
Field & Stream 2,007,479 
POPULAR SCIENCE 1,843,067 
Popular Mechanics 1,634,930 
Outdoor Life 1,520,915 
Home Mechanix 1,201,584 
Family Handyman 1,201,581 


Source: ABC Publishers’ Statements, 6 months ended 12/31/86 


Both our newsstand sales and subscriptions continue to be strong as readers respond 
to our sharp, clean graphics, high-quality paper, increased four-color, and authorita- 
tive editorial. 

Upscale demographics, circulation leadership, an inquisitive, acquisitive audience— 
qualified prospects for your products or services. Quality endures! 
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room than any leading import extended cab. We don't 
skimp on comfort either. So we include cloth bucket 
seats. Full carpeting. An adjustable steering column. 
And tinted glass. All standard. 


The biggest payload. Our Sports Cab beats up 
the competition in the cargo department, too. We give 
you a massive 1,650 Ib. payload. For a standard 
carrying capacity none of these other import 4x4's 
can even hold a candle to. 

The most power. Power Ram 50 Sports Cabs 
2.6 liter powerhouse has the most standard torque to 
take you to extremes. No other Japanese pickup 


going has a bigger standard engine. All this muscle 
is hooked up to a rugged 5-speed gearbox and a 
2-speed transfer case. And mounted over big 15-inch 


tires and wheels. 

The new Dodge Power Ram 50 
Sports Cab. When you're ready to b 
Anio deta incomplete aime dl pang n Dodg E 


really put it all behind you, just stop 

by your Dodge dealer. And see how 

Dodge Import Trucks. We're going places. 
P FOR 


our extended cab pickup beats the 
competition. Inside. And out. 


DIVISION OF CHRYSLER MOTORS 


The WHAT'S NEW magazine 


scienc Novae 0... What's New Digest. uas 


Racing with 
the sun 


The scorching, flat interior of Aus- 
tralia is the perfect arena for a 
race of solar-powered cars. With 
photovoltaic arrays on their roofs, 
the vehicles will cruise at speeds 
of 50 mph, with battery-assisted 
bursts beyond 80 mph. Page 84 


That’s 
entertainment 


A Walkman for watching? Tiny 
TVs now come with built-in VCRs. 
This month’s special electronics 
section brings you the latest in 
sight and sound machines. DAT re- 
corders are finally on their way. 
So are CD video players, still-video 
cameras, and more. 39 


Mini-van 
challenge 


In Part II of our mini-van test, we 
sort out a trio of look-alike Jap- 
anese models. Track tests reveal 
that despite design similarities, 
formance varies. 90 


Back rooms 


Out-of-the-way back rooms are of- 
ten stuffed with bulk storage and 
left to deteriorate. But you can 
convert your own under-used back 
room into a useful den/guest room. 
And if you don't have one, it’s easy 
to splice one on. 103 
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Energy Q & A ... 
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Additional Features 
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Wordless workshop... 
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CHARGED 
UP TO $5.00 LESS" 
e e 


— Chuck Yeager 


A maintenance-free Delco battery and money back — thats a deal 
worth charging down to your retailers for. 
Buy a top-quality Delco Freedom or Dura Power 50, 60, 72 
or Voyager battery between October 18 and December 19, 1987, 
and you get a $5.00 rebate. Choose a 40-series battery and a $2.00 rebate is yours. 
Your AC-Delco retailer has rebate coupons and details. Call 1-800-AC-DELCO 
for the retailer nearest you. 
While youfe there, ask about the manufacturers expressed limited nationwide 
warranty that applies to all batteries. 
All requests must be received by December 3], 1987 So shop soon and get 


charging with AC-Delco. GENERAL MOTORS CORPORATION 


RC-DELCO. THEY DON'T JUST FIT. THEY MATCH. 


wrth American Philips Corporation. 
t Park, Stamford, CT 06904. 


» 
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WE CREATED A SHAVER THA 


MORE ewe 


The moment you pick up a Norelco* Rotatract? you sense 
an entirely unique shaving experience in the palm of your hand. 
A beautifully balanced, surprisingly thin and light instrument. 
Not only designed to fit your hand, but also cleverly bent to 
reach your face (so you don't do a lot of bending and reaching 
yourself). Just flip it on (its quietness will astound you) 
and discover how a remarkably close and incredibly comfortable 
shave have come face to face. 


WE HAVE LIFT OFE 


The patented “Lift and Cut” system makes Norelco 
Rotatract the first shaver to give your beard a lift. With 45 lifters 


HAT DEFIES BELIEF 


and 45 self-sharpening blades, it's a dual-action system that ~ 
goes a revolutionary step beyond. Each hair is lifted a split 
second before a blade cuts it off. So the shave is skin close. Ye 
all this is possible without the blades even touching the skin. 


IF THE BLADES DON'T TOUCH YOL 
YOU SHAVE SO CLO‘ 


Very comfortably, thank 
you. Logic says a closer shave 
requires the blade be pressed 
closer to the skin. The Norelco 
system actually defies logic by 
doing exactly the opposite. In- 
stead of the blade attacking the 
whisker, the whisker is brought 
to the blade. 

For a close, comfortable, 
face-saving shave. 


WHY MORE HEADS IN D OF ON 


The hair-catching capacity of a s 2 ottodo 4 
ith the speed and quality of the sha s 
tore than one head, each delivering 90 
12000 r.p.m.5 to guarantee efficiency y float to 
ug the contours of your face, negotiating even the toughes' 


ction with no loss of effectiven 


TECHNOLOGY FROM TOP TO BOTTOM. 


As you might suspect, such tec! 
me with almost as many features me new car 
e uch charge indicator light that blinks while chai 
1g, then stays lit fully charged. The option of cord or cordless 
ing. The longest lasting charge of any leading shaver. 
tic universal voltage, and, of course, a pop-up trimmer 
xr mustaches and sideburns. 


ally advanced 


| 


On the 950RX and 85 
good for two to thr ing and a special fi 
minute quick-charge for a three-minute cordless shave 
50RX gives you a comfort setting that adjusts 
in type, pli charge meter and alarm to 
monitor the shaver ef y at any given moment. 


THROW YOUR BEARD A CURV. 


Now that close is this comfortable, the Norelco Rotatract 
is the perfect solution to the problem you hate to face. 


(*jNorelco 


WHERE CLOSE AND COMFORT 
FACE TO E 


C a one-hour quic 


z COME 


Readers Talk Back 


Fear of 4-wheel steer 


Honda’s 4WS system [Aug.] appears 
terribly dangerous. Although I’ve been 
able to control skids in rear-drive cars, 
once a front-drive car breaks loose, it 
goes goes straight (sometimes at a 
maximum steer) until the front tires 
regain their grip. What will happen 
to a 4WS Prelude with its wheels 
steering opposite at full lock when it 
comes off the ice at 50 mph on the 
highway? 

Peter Stegner, Belford, N.J. 


I have an idea for a good four-wheel- 
steering test. Suppose you sandwich 
the Honda and then the Mazda be- 
tween two cars alongside a curb. Then 
see which of the two can be wiggled 
out of that trap. I'm betting on the 
Honda. 

Jim Fisher, Dauphin, Man. 


Honda engineers say their 4WS sys- 
tem is safer on slippery roads than 
2WS. Reduced body yaw during ini- 
tial steering input significantly reduces 
the danger of a skid, they claim. 


Bugging banter 


I really appreciated the excellent job 
you did on the subject of bugging 
[Aug.]. There are few magazines that 
will touch this sinister business of 
electronic eavesdropping. I hope some 
good will come from spotlighting this 
subject. 

Paul J. Stottlemyer, Hagerstown, Md. 


I was surprised to find that your mag- 
azine would publish an article telling 
people how to spy on their friends 
and neighbors. I thought it was bad 
enough that ads for bugging devices 
run in the back of your magazine. I 
think I misjudged the magazine's char- 
acter when I decided to subscribe. 

Peggy Harvell, Ft. Washington, Md. 


Defensive flying 


In September, the "What's News" col- 
umn told of a new program being in- 
stituted to teach pilots how to improve 
their chances of flying through wind 
shear safely. The piece reported: “Fly- 
ing out of wind shear sometimes re- 


Address letters for this column to: Readers Talk Back, Poputan 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 


quires pilots to do the exact opposite 
of what they've been trained to do 
under normal conditions. For exam- 
ple, the first warning a pilot has that 
he is encountering wind shear is an 
abrupt slowing of his groundspeed. His 
reaction in such a situation is to lower 
the nose to pick up speed." One reader 
comments: 


The piece is fine except for that state- 
ment, which leaves me and my pilot 
friends chuckling. What I and all other 
pilot instructors stress is airspeed. In 
the case of a sudden headwind, a pilot 
sees a big increase in airspeed, and 
the first reaction, contrary to what you 
said, is to slow the plane by pulling 
up first and/or reducing power next, 
depending on the aircraft type. 

There is no groundspeed indicator 
in front of pilots on the instrument 
panel. Some large planes have the 
INS, inertial navigation system, or 
DME, distance measuring equipment, 
to give groundspeed, but the pilot 
doesn't look at that during a landing. 

What the new training does is make 
the pilot aware of this: In the usual 
case of a sudden headwind gust with- 
out a tailwind later, a very common 
situation, the pilot ends up too high 
and fast for a proper landing and must 
go around. That's why pilots have in- 
stinctively slowed the plane quickly 
by pulling up and cutting power. They 
want to stay on their glide path for 
landing. 

But what if the head gust has been 
followed by a tail gust? Here is where 
the pilot must not nose down to pick 
up speed. What little airspeed is left 
must be sacrificed to keep the plane 
up before the runway. That's the part 
that goes against instinct. 

Jack Lambie, Orange, Calif. 


Wanted: larger engine 


I found the "Automotive Newsfront" 
item Yamaha to Build Ford V6 [Sept.] 
interesting. I would like to buy a Ford 
Aerostar but may be forced to buy the 
GMC mini-van because it has a larger 
engine. The Ford three liter is all that 
Ford offers. Is there a possibility that 
Ford will make a larger engine avail- 
able to Aerostar buyers? 

Grady Stewart, Fairborn, Ohio 


Note that the Aerostar was actually 
quicker than the larger-engined Astro 
Continued 
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GO FOR THE GOLD 


You come out way ahead when you get a Lennox Pulse gas furnace. Because you not only 
save big on home heating costs, you get the security of the Lennox limited Lifetime Warranty* 
In fact, unique Pulse technology has proven to be so reliable, Lennox is making this 
warranty retroactive to every Pulse furnace ever sold. 
There's never been a warranty like this before. But there's never been a furnace 
like the Pulse before. It's even earned the Good Housekeeping Seal of Approval. 
Since 1981, hundreds of thousands of Pulse furnace owners have been enjoy- 
ing the special comfort of gas heat plus substantial energy savings. 
If you, too, want performance you can depend on every winter to come, 


call your Lennox dealer. 
*Covers replacement of heat exchanger parts and applies to original homeowner. 


Youll enjoy a lifetime 
of comfort and 


LIMITED 


For comfort you 
can afford, choose gas— 
©1987 American Gas Association Americas favorite way to heat 


“Isuzu Trooper II. 
The 4x4 that conquered Everest? 


-— 


What a snowjob. you just about anywhere. Barren deserts. 
. The truth is, if you want to reach the Snow covered streets. Muddy riverbeds. 
top of Mt. Everest, you'd be better off And some mountains. 
driving a yak. On the other hand, you don't Shift back into 2-wheel drive, and it'll 
have to beat a Trooper II with a stick to eagerly take you through long stretches 
get it moving. of highway or cramped supermarket park- 
Shift into 4-wheel drive and its fuel- ing lots. Or fold up the rear seat, making 
injected 2.6 liter engine will eagerly take ^ sure all rear seat passengers are gone, and 


you've got 71 cubic feet of storage space. 
And unlike a yak,a Trooper II can be or- 
dered with automatic mission, captain’s 
chairs, and 2-door or 4-door body styles. 
The result is something that handles 
like a station wagon. Hauls like a Sherpa. 
And looks like nothing else on or o 
the road. All for thousands of dollars less 


than other comparable 
vehicles. 

Looks like our rivals 
have slipped. 


ISUZU. PROUD SPONSOR 
aa OF THE 1968 SUMMER 


Readers Talk Back continued 


in our mini-van test [Oct.]. I doubt that 
Ford will put a complicated four-valve 
V6 in a van any time in the near 
future.—Jack Keebler 


Auto dodos? 


Your “Microchip Mechanic” article 
[July] shows the eagerness of the auto- 
motive industry to embrace high-tech 
electronics if they increase the depen- 
dence of car owners on expert help. 
There are more reasonable ways to 
accomplish increased efficiency and 
safety without turning us all into 
automotive dodos! 
John G. Sinclair Jr., President 
Sinclair Research Co. 
Little River, Calif. 


Homespun photovoltaic cell 


In the May “Energy Q & A’ column, 
you told reader Hatfield that a sim- 
ple photovoltaic cell cannot be made 
in a home shop. Although your an- 
swer is certainly true for modern effi- 
cient production cells, it should be 
remembered that all of the first PV 
cells were “homemade” by people who 
used tools, methods, and materials 
available 100 years ago. We at Home- 
made Solar Cell have been marketing 
plans for a working photovoltaic cell 
for the past two years. 
Bill Busby 
HSC, Box 117, Garland, Utah 


Faster than light? 


The article on the Superconducting 
Super Collider [“The World’s Biggest 
Machine,” June] was fascinating, but 
I’m confused. No velocity, either rela- 
tive or absolute, can exceed the speed 
of light. That would make it seem 
pointless to accelerate both particles 
before impact to “nearly the speed of 
light.” Why not just accelerate them 
to half of the relative velocity? 

Ken Obenski, San Diego, Calif. 


You're right, the relative velocity of the 
particles cannot exceed the velocity of 
light, but this is irrelevant. What is 
important is that the total energy 
of the collision is the sum of the ener- 
gies carried by each of two colliding 
particles. And because that energy is 
‘mv’, v—the particle’s velocity—needs 
to be as high as possible; in other words, 
near the speed of light.—Arthur Fisher 


Double-barrier boo-boo? 


In the article *Reroofing? Add Insu- 
lation" [Aug.] you recommend apply- 
ing 1% inches of thick, rigid poly- 


isocyanurate foam board double-faced 
with aluminum foil. Isn't this going 
to create moisture between the two 
vapor barriers? 

Joe Mitchell, Pittston, Pa. 


Double-faced foam-board insulation 
isn't regarded as two vapor barriers be- 
cause the space between is packed with 
rigid foam. See “Don’t Shingle on Top 
of Foam Board” in September's Home 
Improvement section.—Al Lees 


Sparkless omission 

There is a minor error in the illustra- 
tion of the GM's High Energy Igni- 
tion distributor housing in August's 
"Taking Care of Your Car" The part 
designated as the ignition coil is ac- 
tually the magnetic pickup coil. 
Edward D. Mattox, Lewisburg, W.V. 


Clarity before purity 


In the description of the first purifi- 
cation step in "Recycled Waste Water: 
Denver's Scheme," you imply that lime 
clarification lowers the pH and recar- 
bonation is used to raise the pH back 
to a normal level. Actually lime treat- 
ment increases the pH and recarbon- 
ation lowers the pH to a more neu- 
tral level. 

Morris Gerken, Columbia, Mo. 


Keeping to the code 


In your September article “Raise the 
Floor," you don't tell readers that this 
kind of platform should not be built 
into a room with a ceiling under 9⁄2 
feet high. Uniform Building Code 1985 
section 1207 (a) says that you must 
have at least 7V»-foot ceilings in any 
living area. 
Forest A. Price, Inspectional Officer 
Tacoma, Wash. 


Inspector Price obviously has to go by 
the book. I've inspected many sleep lofts 
and dining platforms in Manhattan 
and other cities that would not meet 
this requirement. But they've all had 
one side open to an area with a con- 
ventional ceiling, as did our Septem- 
ber project. Homeowners should 
check local codes before adding a 
platform.—Al Lees 


Corrections: Due to a printer's error, 
some of the October issue of POPULAR 
SciENCE were printed without a head- 
line for the monthly feature “Taking 
Care of Your Car.” We regret the error. 

The price of the Walkmaster pedom- 
eter featured in "What's New in Elec- 
tronics" [Sept.] is $30, not $300. 
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AEROSPACE SHIRTS 


CAPTURE THE EXCITEMENT! 


d the leading Aerospace Manufacturers wear them, you can too! Unbeliev - 
ably detailed electrifying High Tech visual designs of the world's most exotic 

and advanced aircraft, screen printed in brilliant colors. Sizes; S(34—36), 

M(38-40), (42-44), X1(46—48). Also available XX1(50-52) T-Shirts only. 

For quick delivery credit card holders may place their orders by phone 

toll- free at 1-800-272-7171. International orders phone (602) 966-7613. 
To order by mail send check or money order payable to Blackbird 
International. Include shipping charges with your payment. Arizona 
residents add 6.5% sales tax. U.S. dollars only, no cash or C.O.D. 
Specify item number, size, and color when ordering. 


100% Guarantee 


Allow 2-3 weeks for delivery. 


ST Add the following amount(s} to your order before you total. 
[Exomple: ho lema 


In USA. would be $2.75) 


Classic Shirt, 
Classic Design, 
with Comfort 
to match. 
100% Cotton 
Tech Shirts. 


AS oF 


AA 
e 


ir the latest slant in Aviation. 100% Cotton Heavyweight 


rts. Full Color Airmarks™ on back, with pocket mark 
{see inset) on front. White only. 


Credit Card Orders 
Phone Toll-Free! 


or, send payment by mail to: 


| BOLALIK. 


Box 8607, Scottsdale, AZ 85252-8607 


© 1987 Blackbird International All Rights Reserved 
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Science Newsfront 


By ARTHUR FISHER 


Scanning with infrared 


Of all infants born prematurely, more 
than 10 percent are at risk for seri- 
ous developmental impairment caused 
by poor or interrupted flow of oxygen- 
rich blood to the brain. Now there is 
an experimental system, shown in the 
photo below, that can help prevent 
such damage. It monitors the brain's 
blood supply safely and non-invasively 
by using near-infrared light and ultra- 
sensitive sensors that can detect min- 
ute amounts of such light. 

The system was developed by Uni- 
versity College Hospital in London. It 
works because near infrared is ab- 
sorbed by hemoglobin molecules in the 


A physician at London's University oxygen supply to the brain with a new 
College Hospital monitors an infant’s near-infrared sensing system. 


blood; the more these molecules are 
oxygenated, the more light they ab- 
sorb. When a light source is placed 
over the baby’s head, a tiny fraction 
of the light is transmitted to a sensor, 
and the amount of oxygen in the blood 
can be immediately displayed. Contin- 
uous monitoring is thus possible. The 
basic principle could be extended, doc- 
tors think, to other parts of the body, 
including muscles, the kidneys, and 
the heart. 


Diamond films 


Dr. J. Wayne Rabalais, a professor of 
chemistry at the University of Hous- 
ton, reports that he and his colleagues 
have developed a technique to deposit. 


thin films of carbon that have the 
properties of diamond; yet the films 
are only a few atomic layers thick. Di- 
amond has the peculiar property of 
being an excellent electrical insula- 
tor while at the same time being the 
most efficient known conductor of 
heat. This unique combination makes 
diamond potentially invaluable for use 
in the next generation of computers, 
and will have many applications in op- 
tics, information storage, and other 
areas of microelectronics. 

Current technology restricts com- 
puter design to single-layer compo- 
nents mostly because of heat-dissi- 
pation problems, Rabalais explained. 
Coating heat-sensitive elements with 
diamond films would allow them to be 
stacked in three-dimensional arrays. 


Signs of black holes 


Black holes were once the leading ex- 
ample of pure scientific speculation, 
bizarre astronomical objects dreamed 
up on sheer theoretical grounds, with- 
out a shred of evidence for their exis- 
tence. Few now question that there 
really are such things: concentrations 
of matter so dense that their enormous 
gravity traps everything within, even 
light. 

Now two astronomers have found ev- 
idence that massive black holes are 
at the cores of two nearby galaxies. 
They conclude that such black holes 
may be almost commonplace, the se- 
cret hearts of many galaxies, possibly 
even ours. And they believe their find- 
ings also support the theory that black 
holes provide the mechanism for the 
ferocious power output of the myste- 
rious quasars [“SNF,” Sept.]. 

The astronomers are Douglas Rich- 
stone, chairman of the University of 
Michigan astronomy department, and 
Alan Dressler of the Carnegie Insti- 
tution’s Mount Wilson and Las 
Campanas Observatories. The two gal- 
axies they observed are Andromeda 
(also called M31), which is visible high 
in the summer sky as a faint patch, 
and its satellite companion galaxy, 
M32. According to the astronomers’ 
calculations, each galaxy shelters a 
black hole 10 million to 100 million 
times more massive than the sun. 

That conclusion is based on extrap- 
olations from the velocities of swarms 
of stars orbiting the centers of the gal- 

Continued 
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BASS TROPHY BY BAYLINER: 


THE BEST FISHING VALUES 
ON THE WATER. 


Only Bass Trophy can lay claim to Bayliner's three-plus 
decades of commitment to providing the finest values in boating 

Bass Trophy is backed by the kind of size and industry leader- 
ship it takes to make top quality truly affordable. Bayliner's 
engineering talent, manufacturing know-how and volume pur- 
chasing power combine to offer a fleet of five incomparable bass 
boats, priced within reach of fishermen who thought they'd have 
to settle for less. 

Every Bass Trophy model for 1988 comes to you as a Total 
Value Package, including boat, matched Force out- 
board, custom Escort trailer and a long list of standard 
features at a price no other builder can match 

Compare quality. Compare features. Then compare 
price. Discover for yourself how affordable a first-class 
bass rig can be, with a visit to your Bayliner dealer. 

Find him in the yellow pages, or write for the name of 
the dealer nearest you 


BAYLINER 


The world's largest pleasure boat builder! 


An Affiliate of US Marine 
“Manufacturer's s S in effect at participating dealers. Actual 
prices set by d n. freight, options and dealer prep 
charges extra. nthout notice 


axies. Determining these velocities de- 
pended, in turn, on measuring the 
Doppler shift in the frequency of the 
stars’ electromagnetic radiation, spe- 
cifically infrared light that is absorbed 
by calcium, a common element in the 
red giant stars that predominate in 
M31 and M32. These data were ob- 
tained by Dressler with the 200-inch 
Hale Telescope at the Mount Palomar 
Observatory, using a state-of-the-art 
high-resolution spectrograph. 

Using Dressler’s hard-won data on 
the stellar velocities and an original 
computer program, Richstone then 
made a complete survey of plausible 
stellar orbits for each galaxy. But no 
model in which the galaxy’s mass was 
distributed in a pattern matching its 
starlight could match the observed or- 
bits. When Richstone plugged in num- 
bers for dark masses 10 million to 100 
million times greater than the sun at 
the center of each galaxy, however, ev- 
erything clicked. 

On various theoretical grounds, the 
two astronomers discarded candidates 
other than black holes—a cluster of 
brown dwarf stars, for example—to ac- 
count for what they had discovered. 
“A black hole in this mass range is 
the most plausible explanation,” Rich- 
stone says. 


An oxygen-plasma generator developed by Lockheed re- 
searchers simulates conditions hazardous to spacecraft. 


“Perhaps it is too much to claim that 
we have proved that massive black 
holes are present,” says Dressler, “but 
we have taken a big step from what 
was only a possible explanation to 
what is the most likely explanation.” 


Spacecraft hazards 


The region from 100 to 600 kilome- 
ters above Earth known as the low 
Earth orbit, or LEO, is not empty 
space, even though it is tenuous. It is 
filled with speeding oxygen atoms, and 
a spacecraft in LEO is subjected to 
their continual bombardment, with 
possibly disastrous results: The oxy- 
gen can erode solar arrays and struc- 
tural components. Now researchers at 
Lockheed Missiles & Space Co. have 
designed an apparatus to simulate the 
effects of a LEO environment on space- 
craft materials. Seen in the photo 
above, the oxygen-plasma reactor is a 
handblown quartz container. A sam- 
ple is placed in the right chamber and 
the air is pumped out. An oxygen 
plasma is generated in the chamber 
on the left and allowed to react with 
the sample. 

“For spacecraft orbiting ten, fifteen, 
or even twenty years, the effects of the 
atomic oxygen can be serious,” says 


Using a new technique of X-ray spectrographic analysis, 
Boeing physicists are probing superconductor structure. 


Dr. Matt McCargo, manager of Lock- 
heed’s Thermal Sciences Laboratory. 
The potential seriousness of the oxy- 
gen problem was overlooked until 
early space shuttle flights, when an 
eerie glow resulted from the interac- 
tion of atomic oxygen with the craft’s 
tile surface. 


Superconductor structure 


One of the problems theoretical phys- 
icists have had in figuring out just why 
the recently discovered high-temper- 
ature superconducting materials be- 
have in the unexpected ways they do 
is that the complex atomic structure 
of these ceramics is hard to unravel. 
Now Boeing Aerospace Co. physicists 
have found a way to establish the lo- 
cation of each individual atom in the 
crystal lattice. 

In the photo above, physicists Farrel 
Lytle (left) and Bob Greegor examine 
a crystal model that has been put 
together using their new technique, 
a variation of X-ray-absorption spec- 
troscopy in which X-rays are tuned to 
the absorption wavelength of one kind 
of atom at a time. They anticipate 
the new method may result in a new 
batch of useful superconducting 
materials. 
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Automotive Newsfront 


By DAN McCOSH Detroit Editor 


4WS Fiero 


To a company making power-steering 
units, the new generation of cars with 
four-wheel steering is as welcome as 
a four-handed man in a glove shop. 
That's because a four-wheel-steering 
vehicle uses two steering systems 
—one in back and one in front. 

General Motors Corp.'s Saginaw Di- 
vision, which makes the power steer- 
ing for all GM cars, has been busy 
working up an all-electric four-wheel- 
Steering system. This should allow GM 
cars to compete effectively with the 
handful of Japanese rear-steerers al- 
ready on the market. 

PoPuLaR Science European Editor 
David Scott got a ride in a prototype 
Pontiac Fiero with a well-developed 
four-wheel-steering system. The elec- 


POSITION 
SENSOR 


STEERING, 
RACK b 
(FRONT) 


trically driven rear-axle system is so- 
called steer-by-wire, with no mechani- 
cal link to the front steering box. 

In the Fiero, the electronic control 
module takes input signals from a po- 
sition sensor on the steering wheel 
plus feedback from a rear-wheel posi- 
tion sensor. The module then operates 
a DC motor that actuates the rear 
rack-and-pinion gear. 

After a test drive, Scott was im- 
pressed by the car's tight turning 
radius, but found that he had to be 
careful when backing up near a curb. 
At high speeds, he felt stability was 
much improved. 

Recent test drives by PoPULAR Sci- 
ENCE staffers have demonstrated that 
the high-speed benefits of four-wheel 
steering are dependent on the kind of 
car using the system. Mid- and rear- 


VEHICLE- 


STEERING RACK 
(REAR) 


Pontiac Fiero may be the first U.S. production car to 
feature four-wheel steering. Note there’s no mechanical 
link between front and rear steering systems. 


engined cars have a tendency to over- 
steer, hanging the rear end out on 
high-speed curves. It’s a problem tailor- 
made for rear-steering, which tends 
to pull the rear end back in line. 
Meanwhile, back in Detroit, several 
four-wheel-drive Fieros have also been 
tested. Four-wheel drive and four- 
wheel steer in combination would be 
tough to beat for superb handling. 


Hot Honda 


Honda Motor Co/s next addition to the 
three models currently in its upscale 
Acura lineup will likely be a mid- 
engine V8-powered sports car, say 
Honda insiders. 

They predict a car competitive with 
today's Corvette, with top speeds in 
the 150-mph range plus “Honda reli- 
ability" A price tag in the mid-$20,000 
range is anticipated. 


200-mph tire 


Standard equipment on the Porsche 
959, a four-wheel-drive limited-edition 
sports car with a speed capability in 
the 200-mph range, are the 17-inch 
RET71 tires developed by Bridgestone 
Corp. 

The exotic tires use a unidirectional 
tread pattern that throws water out of 
the grooves, a unique new jointless con- 
struction that increases strength, and 
racing-style heat-resistant compounds. 

Each tire also has a run-flat rim to 
keep the tire attached if it loses pres- 

Continued 
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ADVANCED 
NEW CHEVY. | 


Chevy is an all-new pickup inside and out, Ford 
isnt. That means the features Ford doesnt offer 
stack up—in Chevys favor. 


More standard power. 7 
You get a modern, fuel-injected Vortec V6 in the 
half-ton Chevy with 15 more standard horsepower 
than Ford's old in-line fuel-injected six gives you 


More room. 
Chevy's big new cab gives you more leg room 
more shoulder room, more total room than Ford 
Heavier frame. 7 


Chevy half-ton has a massive new frame with 
boxed channels under the engine—a bigger, 
heavier frame than you'll find under Ford 


More two-sided-galvanized steel. 
Chevy has two-sided-galvanized steel front, sides 
and rear—more of it than Ford 


More glass area. 
Chevy has 933 more square inches of glass 
area than Ford. A benefit you can see 


Longer rear leaf springs. 
For a smooth new ride. Plus new double A-arm 
independent front suspension on all models 


Two-tier loading. 
Chevy lets you build a platform of 2x6s across 
the top of the wheelhousings for new two-tier 
loading. Ford doesnt 


Feel the Chevy penu for yourself. 
Test drive the first all-new full- 
pickup introduced in this decad 


*Excludes other GM products 


Not much new here. 


Tethered fuel-filler cap, taillight lens, fuel-tank 
capacities, alternator/generator. 


Automotive Newsfront .......... 


Mazda's RX-7 hatchback gets the chop-top treatment. The result is the world's only rotary-powered convertible. 


sure at speeds up to 80 mph. However, 
the tire then self-destructs and must 
be replaced. That's no small matter, 
since one RE71 costs as much e 
set of standard performance tire 
then, that's probably a pittance to 
those who can afford the $140,000 959. 


Rotary ragtop 


Mazda Corp. 


new RX-7 convertible, 


a handsome addition to the handful of 


production convertibles on the market, 
isn't aimed at the snowbelt 

gardless, Mazda engineers have 
determined that the cool air that blasts 
over a convertible’s windshield and 
swirls between the bucket seats can 
be stopped. Engineers are beating 
back the blasts with the new RX-7' 
“wind blocker," a plastic air dam that 
slides down behind the two seats. The 
dam supposedly helps keep the inte- 


rior more comfortable during those 
autumn drives with the top folded. 


Mercedes coupe 


The rain-drenched curving mountain 
roads of West Germany's Black For- 
est provided Editor Herb Shuldiner 
with an ideal test track for a drive 
in Daimler-Benz AG's new Mercedes 
300CE—a world-class luxury coupe 
with sports-car performance. Here is 
his report: 

Sleekly elegant, with an astonis 
ing 0.31 coefficient of drag, the 300CE 
is impressively stable going around 
mountain curves, and the car's wheels 
stick tenaciously even on rain-slicked 
roads. Once unleashed on West Ger- 
many's autobahns, which have no speed 
limits, the 300CE rockets along at 


more than 100 mph with no sign of 


disturbance—even when severe cross- 


M 


300CE 


The fuel-injection-equipped si 
identical to that in th 
transmission is available in the coupe variation. 


winds are blowing across the highway. 

“The coupe is a variant of the 300E 
sedan, built on Mercedes’s 124 chas- 
sis. But the CE has a 3¥%-inch shorter 
wheelbase and is 3v; inches shorter 
in overall length. The CE, however, is 
115 pounds heavier than the sedan 
because of structural reinforcement 
that provides adequate frontal-impact 
protection. 

"Interior appointments in the coupe 
are as elegant as the car's exterior. 
Included are front seat-belt feeders 
that automatically move forward when 
you're seated to make belting-up eas- 
ier. If there's no passenger in the front 
seat, a sensor prevents the belt feeder 
from moving forward." 

Price of the 300CE was not set as 
we went to press, but it is expected to 
be in the “upper 40s.” 


Contributors: David Scott (Europe 
Herb Shula 


linder power train for the 
00E sedan, but no manual 
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Created for mighty Charlemagne 
over a thousand years ago... 

used in crowning more than 

25 monarchs, from Louis XIV to 
Napoleon. ..this glorious sword is 
today a national treasure of France. 


And this magnificent replica, 
wrought with precision and 
artistry by the legendary 
swordsmiths of Toledo, Spain, 
captures both the power and the 
opulence of the sword as it exists 
in France today. 


Lavishly decorated with pure 24 
karat gold electroplate...set with 
rich blue lapis...etched with the 
heraldic emblems of France's 
greatest rulers...it comes to you 
in a solid oak wall display ra 


To discover the thrill of holding a 
housand years of history in your 


Own the sword 
that crowned 25 Kings 


Actual size of sword: 
384" from blade tip to pommel. 


==== COMMISSIONING AUTHORIZATION ===- ---. 
THE SWORD 
OF CHARLEMAGNE 


Please mail by November 30, 1987. 


The Fra 
Frank ente Y 19091 
Please y 


1 
1 
i 
1 
1 
' 
1 
1 
i 
1 
1 
1 
1 
1 
i 
1 
i 
i 
1 
1 
i 
1 
1 
1 
1 
i 
i 
1 
1 
1 
1 
i 
1 
1 
i 
i 
1 
1 
1 
i 
1 
1 
i 
1 
1 
1 
i 
1 
i 


Vigilant 
heater 


With a loud screech and the flash of 
a light, this portable heater warns 
you if it tips over or overheats. 
Because of its safety features, the 
Arvin Alert is the first heater of any 
type to receive the endorsement of 


the National Fire Safety Council. 

“It’s gone an extra step for safety 
that will help save lives and property,” 
says Gaylord Walker of the council. 
“The alarm makes it safe around chil- 
dren and pets.” 

The one-foot-tall electric heater is 
wide at the bottom and rests on two 
long feet to guard against overturn- 
ing. But if it is knocked over, the 
heater turns itself off and shrilly 
alerts you with a constant electronic 
tone and a small flashing light. 


High Performance Phone 


Award winning phone from Sanyo 
has music-on-hold, 40 number mem- 
ory, amplified handset and is built 
to phone company standards. 

“Oops, | dropped the phone!” 


Remember when that meant just a loud noise 
and some embarrassment? 


With most phones nowadays, it means you'll 
need a new phone. Not so with the new 
Techna 212 from Sanyo—a world leader in 
electronics. 


Sanyo's Techna Phone combines commer- 
cial quality with a list of features designed 
to improve your phone communications. Fea- 
tures like automatic dialing for up to 40 
numbers, on-hook dialing (you needn't lift 
the handset "til your party answers) and an 
adjustable ringer that can be shut off but 
still leaves a light flashing (it also gives you 
a choice of two ringer sounds). 


Amplified handset, Music-on Hold. 
The handset volume is adjustable to com- 
pensate for room noise or for someone with 
impaired hearing (hearing aid compatible, 
too). And, just like expensive business sys- 
tems, the Sanyo Phone has music-on-hold 
with a choice of two melodies. And the qual- 
ity? This phone has met the rigid rating stan- 
dards of regional telephone companies as well 
as the FCC. 
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The Price May Be The Best Part. 
The Sanyo Techna 212 is only $69.95 (plus 
$4.75 for shipping and handling). It's avail- 
able in gray with black key pad (shown), in 
beige with tan key pad and in striking red 
with black key pad. 


Risk-Free 30 Day Trial 

Don't wait. Order this high-tech, premium 
phone by Sanyo. If you're not completely 
satisfied, return it within 30 days for a no- 
quibble refund. (You're also protected by 
Sanyo's warranty.) Order your Sanyo Techna 
today at no obligation. 


[=== EASY TO ORDER mm mm mm I 
Credit card customers should pick up their 
|| old fashioned phone and order toll free: 
1-800-634-5463 
(in IA 1-800-542-7981) 

Mon-Fri, 8 a.m. to 8 p.m. Eastern Time 
Specify model 4212G for gray (shown), #212T 
for tan and #212R for red. 

By mail, send your check or money order to 
Vanguard at our address below (IL residents. 
add sales tax). 


VANGUARD 


E MAIL ORDER EE 
1865 Miner St., Dept. SA 
Des Plaines, IL 60016 

(© 1967 Vanguard Mall Order/DAG Inc. 
eee UO 
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And if a blanket or window curtain 
should block its air vent, the heater 
will turn itself off and sound the alarm 
before it overheats. 

The Arvin Alert model 30H50 comes 
with a six-foot electrical cord and has 
two heat settings: 1,250 and 1,500 
watts. 

Arvin Industries, Inc., 500 S. 15th 
St., Phoenix, Ariz., 85034. Cost: $50.— 
Amy Charlene West 


No-fret ’stat 


For people who don't like complicated 
programmable thermostats, Honeywell 
offers one that does the temperature 
calculations itself. 

The Magic Stat CT2550 uses four 
settings based on your family's sched- 
ule: relaxing (warmest), active (warm), 
sleeping (cool), and away from home 
(coolest). 

You set the temperature you want 
for relaxing; then the thermostat cal- 
culates the others based on that. For 
example, during the "sleeping" period 
the temperature automatically drops 
eight degrees. 

You tell the thermostat your fami- 
ly's schedule by turning a clock dial 
to the time a new activity begins, and 
then pressing the corresponding activ- 
ity button (sleeping, relaxing, etc.). 

Honeywell, Inc., 3753 Plaza Dr., 
Ann Arbor, Mich. 48104. Thermostat 
price: $59.—A. C. W 


When I put on the pair of 
glasses what | saw | could 
not believe. Nor will you. 


By Joseph Sugarman 

I am about to tell you a true story. 
If you believe me, you will be well 
rewarded. If you don't believe me, I will 
make it worth your while to change 
your mind. Let me explain. 

Len is a friend of mine who knows 
good products. One day he called ex- 
cited about a pair of sunglasses he own- 
ed. “It’s so incredible," he said, “when 
you first look through a pair, you won't 
believe it.” 

“What will I see?" I asked. “What 
could be so incredible?” 

Len continued, ‘‘When you put on 
these glasses, your vision improves. Ob- 
jects appear sharper, more defined. 
Everything takes on an enhanced 3-D 
effect. And it's not my imagination. I 
just want you to see for yourself." 

COULDN'T BELIEVE EYES 

When Ireceived the sunglasses and 
put them on I couldn't believe my eyes. 
Ikept taking them off and putting them 
on to see if indeed what I was seeing 
was indeed actually sharper or if my im- 
agination was playing tricks on me. But 
my vision improved. It was obvious. I 
kept putting on my $100 pair of 
sunglasses and comparing them. They 
didn't compare. I was very impressed. 
Everything appeared sharper, more 
defined and indeed had a greater three 
dimensional look to it. But what did this 
product do that made my vision so much 
better? I found out. 

The sunglasses (called BluBlockers) 
filter out the ultraviolet and blue spec- 
trum light waves from the sun. Blue 
rays have one of the shortest 
wavelengths in the visible spectrum 
(red is the longest). As a result, the col- 
or blue will focus slightly in front of the 
retina which is the ‘focusing screen" 
in your eye. By blocking the blue from 
the sunlight through a special filtration 
process, and only letting those rays 
through that indeed focus clearly on the 
retina, objects appear to be sharper and 
clearer. 

The second reason is even more im- 
pressive. It is harmful to have ultra- 


Bi Prockep 


violet rays fall on our eyes. Recogniz- 
ed as bad for skin, UV light is worse for 
eyes and is believed to play a role in 
many of today’s eye diseases. 
SUNGLASS DANGER 
But what really surprised me was 
the danger in conventional sunglasses. 
Our pupils close in bright light to limit 
the light entering the eye and open 
wider at night like the lens of an 
automatic camera. So when we put on 
sunglasses, although we reduce the 
amount of light that enters our eyes, 
our pupils open wider and we allow 
more of the harmful blue and ultraviolet 
light into our eyes. 


DON’T BE CONFUSED 
I'm often asked by people who read 
this, “Do those Blu-Blockers really 
work?” They really do and please give 
me the opportunity to prove it. I 
guarantee each pair of BluBlockers to 
perform exactly as I described. 


BluBlocker sunglasses use Malen- 
ium-99r« lenses with a hard anti- 
scratch coating. No shortcuts were 
taken. 

The black, light-weight anodized al- 
uminum frame is one of the most com- 
fortable I have ever worn and compares 
with many of the $200 pairs you can buy 
from France or Italy. 

The weakest link in any pair of 
glasses is the hinge. So there's a preci- 
Sion two-way tension hinge that not on- 
ly bends when you close the pair, but is 
spring-loaded to bend outward too. You 
get a completely flexible frame that will 
comfortably contour to any size face. 

There are also three other models. 
One is a polarized version using the 
same aluminum frame with hinge, the 
second is a precision-molded plastic 
frame that looks identical to the 


They look like sunglasses. 


aluminum model but without the ten- 
sion hinge and finally there is a clip-on 
pair that weighs less than one ounce 
and fits over prescription lenses. All 
models include a padded carrying case 
and a one-year limited warranty. 

I urge you to order a pair and ex- 
perience your improved vision. Then 
take your old sunglasses and compare 
them to the BluBlocker sunglasses. See 
how much clearer and sharper objects 
appear with the BluBlocker pair. And 
see if your night vision doesn't improve 
as a direct result. If you don't see a 
dramatic difference in your vision—one 
so noticeable that you can tell im- 
mediately, then send them back 
anytime within 30 days and I will send 
you a prompt and courteous refund. 

DRAMATIC DIFFERENCE 

But from what I've personally 
witnessed, once you wear a pair, there 
will be no way you'll want to return it. 

Our eyes are very important to us. 
Protect them and at the same time im- 
prove your vision with the most incredi- 
ble breakthrough in sunglasses since 
they were first introduced. Order a pair 
or two at no obligation, today. 

Credit card holders call toll free and order 
by product number below or send a check plus 
$3 for postage and handling. 
Polarized Deluxe (0032MM4) ..... 
Aluminum Deluxe (0029MM4) 
Clip-On Model (0028MM4) ... 
Precision Plastic (0031MM4) . 


o 
OAS 


One JS&A Plaza, Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1987 
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G Introducing 230: 
There's no reason to use 
any other caulk or 
sealant. 
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PISTON WITH 
INTEGRAL VALVE 


Variable damping is achieved by 
using a bypass groove under light loads 
(left), or using conventional valves un- 
der heavier loads (right). 


A fluid bypass groove recessed in its 
pressure tube affords this shock ab- 
sorber variable-rate damping with- 
out complex electronic or mechanical 


parts. 

Called Varlo and made in West Ger- 
many by Fichtel & Sachs AG, these 
shocks are already available for the 
Volkswagen Golf and Jetta, BMW 5- 
Series cars, and Volvo 740. Units for 
other cars are on the way. 

Here's how the shock absorber 
works: With light loads (left in the 
drawing), the shock's piston (which 
houses the integral valve) travels along 
the length of the vertical groove, which 
then acts as an auxiliary valve. This 
action softens the car's ride by allow- 
ing the hydraulic fluid to shuttle with. 
little resistance through the groove. 

Under increased loads the piston 
thrusts below the bypass groove, where 
it remains (right). Increased pressure 
and the routing of fluid flow to the 
valves in the piston and base stiffen 
the suspension to prevent bottoming 
on severe bumps. This action also re- 
duces body roll during fast cornering 
and steering changes.—David Scott 


Become one of America’s most sought- 
after technicians . . . put your talents 
and spare time to work for you in the 
“explosive-growth” world of home 
entertainment electronics. 


Train in state-of-the-art video/audio serv- 
icing and become a fully qualified service 
professional the uniquely successful NRI 
way. It's hands-on training, at home . . . 
designed around the latest electronic equip- 
ment you build and keep as part of your 
training. 
The High-Tech Revolution 
in the Home Is Just Starting 


Sweeping changes are taking place in our 
homes, changes brought about by the 
phenomenal growth of home entertainment 
electronics. Already available are high res- 
olution TV, TVs with stereo sound, simul- 
taneous multi-channel viewing, projection 
TV, Camcorders, 8 mm video cassettes, and 
compact disc players. 

And the revolution has spread to the busi- 
ness sector as tens of thousands of com- 
panies are purchasing expensive high-tech 
video equipment used for employee train- 
ing, data storage, even video conferencing. 


Join the Future or Be Left Behind 
Today the consumer electronics industry 
represents a whopping $26 billion oppor- 
tunity for the new breed of consumer 
electronics technician. 

"Today's consumer electronics revolution 
is creating huge servicing and repair mar- 


kets that are just starting to boom. 

Here is your chance to become a fully 
qualified professional the way tens of 
thousands have trained with NRI. 


Totally Integrated 
Hands-On Training 

Since NRI training is built around “learn 
by doing,” right from the start you con- 
duct important experiments and tests with 
your professional digital multimeter. You 
assemble the remarkable NRI Discovery Lab 
and perform a complete range of demon- 
strations and experiments in the process. 


ES 
NRI's commitment to you goes beyond pro- 


viding you with equipment appropriate to 
the latest technology. Best of all, we ensure 


Only NRI gives you a 27” high-resolution 
stereo color TV you build to prepare you for 
today’s video servicing careers. 


You Build a 27” Stereo TV 
During the assembly process of your state- 
of-the-art Heath/Zenith 27” TV, you learn 
lentify and work with components and 
circuits as they actually appear in com- 
mercial circuitry. Then through tests, adjust- 
ments, and experiments you quickly master 
professional troubleshooting and bench 
techniques. 


Inside Your TV 
The Heath/Zenith 27” TV has all the fea- 
tures that allow you to set up today your 
complete home video center of the future. 
Flat screen, square corners, and a black 
matrix to produce dark, rich colors .. . 
even a powerful remote control center that 
gives you total command of video and audio 
operating modes. 

NRI has purposely designed your train- 
ing around equipment that has the same 
high-tech circuitry you'll encounter in com- 
mercial equipment. That means your train- 
ing is real-world training. 


Your NRI Training 


Has Another Special Element 
Also built into your NRI training is the 
enormous experience of our development 
specialists and instructors. Their long- 
proven training skills and personal guid- 
ance come to you on a one-to-one basis. 
Always available for consultation and help, 
these instructors ensure your success both 
during your training and after graduation. 


Step Into the Future Today 
The richest reward gained from your NRI 
Video/Audio training is a firm grip on the 
future. Now is the time to act. Send the 
post-paid card to us today. You will receive 
our 100-page catalog free. It’s a fascinat- 
ing explanation of our training methods 
and materials. (If someone has used the 
card, write to us at the address below.) 


MMFEM School of Electronics 


McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue, NW ud 

Washington, DC 20016 H 


DODGE RAM PICKUPS 


IF YOU'RE LOOKING FOR THE ONLY FULL- BIG TONS OF TOWING CAPACITY, V-6 AND' 


SIZED PICKUPS IN TOWN THAT GIVE YOU V-8 POWER WITH NEW STANDARD ELEC- 
COMBINATIONS OF UP TO TWO-PLUS TRONIC FUEL INJECTION, PLUS THE FLAT 
TONS OF PAYLOAD ABILITY, UP TO FOUR OUT BEST TRUCK PROTECTION PLAN ON 


qae 


See 7/70 powertrain & 7/100 outer rust-through limited f docio. 
et cre ehe teque reri eni] I 


THE STREET," THEN THERE'S JUST NO 


IT'S 
DOUBT ABOUT IT, WORK OR PLAY, DOWN- | GOTTA BE A 


TOWN OR DOWN 'N DIRTY...IT'S GOTTA 


Dodg À 
` BE A DODGE RAM PICKUP. DIVISION OF CHRYSLER MOTORS 


AMERICA’S 
BEST 
ENERGY 
VALUE. 
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Cool savings 


for muggy climates 


COMFORTABLE SUPPLY AIR OUT 


HEAT-PIPE 
HEAT EXCHANGER. 


FILTER: — V 


p 


HOT RETURN AIR IN 


DRAWING BY NINA WALLACE 


When you pop a candy cane into your 
mouth this Christmas, here's a novel 
thought to chew on: The little goody 
may have spent the summer helping to 
test a new concept in air conditioning. 

Called a heat-pipe-enhanced air con- 
ditioner, the first demonstration unit 
was installed at Bob's Candies in Al- 
bany, Ga., the country's largest pro- 
ducer of candy canes. This clever 
technology, developed under NASA 
sponsorship by the Florida Solar En- 
ergy Center in Cape Canaveral, soon 
may be used to optimize home air con- 
ditioners for humid climates. 

The candy factory was an ideal place 
to test the prototype. "The company 
makes candy canes year round to ship 
at Christmas," said Mukesh Khattar, 
the FSEC's principal investigator on 
the project. “The humidity in the 
warehouse must be kept below forty 
percent; otherwise the candy will sof- 
ten and the red stripes will run.” 

In the damp of a Southeastern sum- 
mer, a standard air conditioner can't 
keep the humidity that low. So the 
candy warehouse, like many places 
where dryness is critical, used an over- 
sized air conditioner to overchill the 
air and condense out more moisture. 
Then the air was reheated with elec- 
tric-resistance elements. Both steps 
take energy. “It was costing $70,000 
to air condition the 44,800-square-foot 
warehouse for six months,” Khattar 
related. 


Modern residential air conditioners 
do not go through such wasteful an- 
tics. But when humidity soars they 
leave a house feeling damp. The heat- 
pipe-enhanced air conditioner works 
much like the kind of system that 
overcools then reheats the air. But 
with heat pipes it can do so without 
the energy waste. 

The heat pipe is a simple but effi- 
cient heat-transfer device [^Heat-Pipe 
Furnace," Feb. '84]. It moves heat from 
one location to another as a work- 
ing fluid inside continuously changes 
from a gas to a liquid, moving from 
one end of the evacuated pipe to the 
other as it does so (see drawing). 

In the heat-pipe air conditioner, 
the incoming hot airstream passes 
over the evaporator ends of a bank of 
U-shaped heat pipes. That precools 
the air before it reaches the cooling 
coil. The coil thus runs at a lower tem- 
perature and condenses more mois- 
ture. The outgoing airstream is then 
warmed as it passes over the con- 
denser ends of the heat pipes. 

Khattar expects the heat-pipe air 
conditioner to reduce the candy man- 
ufacturer's air-conditioning bill by 
about 60 percent. “For residential use, 
the primary benefit will be improved 
comfort,” he pointed out. “If you were 
achieving comfort by using a dehumi- 
difier or lowering your thermostat, 
there could be energy savings as well.” 
—V. Elaine Gilmore 


The History Of The World 
Comes Alive When You See 


When you look at 6,000 years of history in 
chronological order—on a chart almost three 
feet high and eight feet long— important dates 
and events just seem to fall into place! 

Never has there been a clearer, more 
concise overview of our history, archaeology, 
theology and mythology than with The World 
History Chart from International Timeline, Inc. 

Test your talent for historical trivia. What 
do the Great Wall of China and the Chin 
Dynasty have in common with the Roman 
Empire? When the Normans migrated to 


Northern France, where did they come from? 

The world takes on new dimensions as 
you witness the development of 15 major 
civilizations from 4,000 B.C. to the present. To 
fully understand the scope of information on 
the Chart—picture U.S. history as just two 
inches over the space of eight feet of time! 

This invaluable teaching and reference tool 
has taken years to compile. Its easy-to-read 
format appeals to everyone from the casual 
admirer to the scholar. 

The World History Chart has been on 
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display in the Library of Congress. Now, you 
can have your own for just $29.95 (U.S. 
currency) plus $5.00 for shipping and handling 
($34.95 each). Add $15.00 for each laminated 
chart ($49.95). Simply call toll-free 1-800- 
621-5559 (1-800-972-5855, in Illinois), and 
charge it to your MasterCard, VISA or Choice. 
Or, complete the coupon below and mail 
with check or money order payable to: 
International Timeline, Inc., 2565 Chain 


Road, Vienna, VA 22180. (Virginia residents 
add 4% sales tax. Outside U.S. add $10.00 instead of $5.00 for 
shipping and handling. Allow 4-6 weeks for delivery. 


I Please send me the World History Chart for $29.95 (U.S. currency) 
plus $5.00 for shipping and handling for each chart ordered ($34.95). 


Address: 


Add $15.00 for each laminated chart ($49.95). Outside U.S. include 
an additional $5.00 for shipping and handling. 


| Send to: 
(please print 
City: State: 


Zip: # Of Charts Desired: 


Enclosed is 


check — money order for $___. 


l 
| 6,000 Years Of History At A Glance For Only $29.95! | 
l 
l 


(Lohia residents add 4% sales tax. Please allow 4-6 weeks for delivery. PS5 


Laminated. Unlaminated 


Checks payable to: International Timeline, Inc. I 


Polyurethane protection. 
Hand rubbed beauty, 


Formby's* is the first and only 
polyu that's made to be 
rubbed on, not brushed on like 
all other polyurethanes. 
Formby’s Poly Finish 
penetrates deep into 
the wood to reveal 
the beauty of the 
grain. This unique 


formula gives maximum pro- 
tection without making your 
wood look plastic coa: 
Try new Formby's hand 
rubbed polyurethane. 
Homer Formby won't 
let anything come 
between you and 
your furniture. 


HAND RUBBED} 


©1987 Thompson & Formby Inc. 


It was every driver's nightmare. I was 
passing slower traffic on one of the 
twisty two-lanes that meander from 
Boston to Bar Harbor when a car shot 
out of a side street and into the on- 
coming lane. With the Mitsubishi 
Galant's earlier engine, a 2.4-liter, 
110-horsepower four-cylinder, I would 
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have been in real trouble. But for 
1988, Galants have a three-liter fuel- 
injection-equipped V6. So I simply 
mashed the pedal to the floor. The 
four-speed automatic dropped smooth- 
ly into third gear and all 168 of the 
engine's horses came to my rescue—in 
a hurry, with room to spare. 


*We wanted to move the car away 
from its passive personality," explained 
Ron Kusumi, Mitsubishi's manager of 
product development. *And that re- 
quired changes in the Galant Sigma's 
power train, suspension, and styling." 

What the larger V6 engine does 
is smooth and fatten power in the 
lower engine-speed ranges. While the 
old four made only 138 pound-feet of 
torque at a relatively high 3,500 rpm, 
the new 60-degree V6 twists out 168 
pound-feet at just 2,500 rpm. That 
makes launching the luxury sedan 
much quieter and easier. Along with 
two extra cylinders and the increase 
in displacement, the Galant gets bet- 
ter engine breathing with multi-point 
injection, a tuned intake manifold, and 
lightweight aluminum heads—each 
with its own belt-driven camshaft. 

Providing an exceptionally smooth, 
quiet platform for the engine's addi- 
tional power is a steel four-door uni- 
body. This rides on an independent 
MacPherson-strut front suspension 
tied into a rubber-mounted cross- 
member. This system ensures excel- 
lent ride isolation while still provid- 
ing good steering precision. But the 
rear suspension was the real surprise 
for me. The rear suspension—a sim- 
ple beam axle with trailing arms and 
coil springs—provides the type of 
control and supple ride I usually as- 
sociate only with independent-type 
suspensions such as those in the Jag- 
uar, Mercedes, and BMW sedans. 

Mitsubishi also offers an optional 
electronically controlled suspension 
that pumps air into the shocks to 
maintain proper ride height when the 
car is heavily loaded. The driver can 
adjust this manually or leave the ride 
controls in the automatic setting. I 
wasn't particularly impressed with 
this system, since my driving partner 
and I were hard-pressed to guess if 
the system was in its sport or soft- 
ride mode. 

Standard on the Galant are power- 
ful four-wheel disc brakes, with an 
electronic anti-lock system offered as 
an option. Although this car was avail- 
able initially only with the four-speed 
automatic, a five-speed is now avail- 
able for those who insist on shifting 
for themselves. The wheels are 15- 
inch aluminum alloy-types fitted with 
P195/60HR steel-belted radials. 

The Galant Sigma coddles passen- 
gers with electronic climate control; 
an electronically tuned radio with six 
speakers; power locks, windows, and 
mirrors; and windshield wipers that 
automatically change speed as the ve- 
hicle speed changes. 

The cost of this power, precision, and 
luxury: $16,600 to $20,000, depend- 
ing on equipment level.—Jack Keebler 


Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed g: ving, friction reduc- 
ing engine treatments ever toreach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50. has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear. 
defraying costly overhauls. 

HOW DO ! KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest” magazine (March/April 1982, 
p.35) states “Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does.” Researchers at a nationally 
respected research laboratory, after 
applying a powerful ultrasonic clean- 
ing process to a Slick 50 treated engine 
part, were surprised at its permanence. 
They stated, "We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there.” 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. #33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
toabout 70,000 miles on acar) showed 
almost zero engine wear! 

“Dune Buggies and Hot VW's" 
magazine, April 1983, p.70-71, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
it does reduce enginewear'!.... forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." 

A test done at the San Diego State 
University revealed that, "Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 

sity." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic ofall isa 
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torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vaniaand shown on television station 
WTVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
are still skeptical, send $2.00 to defray 
printing and postage costs and we will 
send ycu additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for30 minutes, and leave it in the 
crankcase for 3.000 miles. As the engine 
operates, the oil carries the “poly” be- 
tween the parts where it is burnished 
into the pores of the metal. Once impreg- 
nated it is permanent. so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILLIT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleunt based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction. 


Slick 50 does all of the following: it 
increases gas mileage. |t increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poor in lubricating qualities, the 
ext: lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last. but not least. the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000, Slick 50 
eliminates the “lubrication starva- 
tion” that all cars experience when 
first started before the oil has a chance 
to circulate. Up to 90% of the wearona 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits forless than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLLFREE NUMBER. Since 
Slick 50 is “too too Slick" for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
orsendto: FORTMORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 


PS 
O I enclose $39.95+$4.00 shipping & hand. 
L11 want 2 or more (free shipping & hand.) 


O check D cop. O visaymc 

Cara” — Exp. — 

Name 

Address __ -— 
Give sireet address for UPS delivery — 

City 

Stic IG 


Energy Q&A 


By JAN F. KREIDER 


Solar-storage shortage 


I am planning to build a home in 
northern New Mexico and intend to 
take advantage of passive solar gain. 
Will a quarry-tile floor with a plywood 
subfloor provide adequate thermal 
storage? 

Martin R. Epperly, San Antonio, Texas 


As a single means of solar storage, 
your floor would be inadequate. You 
should use at least a four-inch-thick 
insulated slab with thoroughly grouted 
tiles to ensure sufficient storage and 
avoid temperature fluctuations. 


Ground-coupled heat pump 


My home is presently heated and 
cooled by an air-coupled heat pump, 
and performance deteriorates with 
cold outdoor temperatures. Is it ad- 
visable to change over to a ground- 
coupled heat pump? 

Jack A. Rubeck, Portland, Ore. 


A ground-coupled heat pump is theo- 
retically a good idea, but the design is 
more complex than just installing an 
off-the-shelf air-coupled unit. First, 
your soil must have a high thermal 
conductivity—conductivity is best in 
moist clay soils or in wet sandy soils. 
Second, you should have sufficient 
heat-exchange area in the below-grade 
heat-exchanger piping loop to ensure 
adequate heat transfer after a period 
of winter heating. 


Heated driveway 


Is there a practical, reliable, and eco- 
nomical way to heat a new driveway 
on a lot I may purchase? I have heard 
of systems that use a network of pipes 
with circulating antifreeze or grids of 
resistance-type electrical heating ca- 
bles. I would like the heat to come pas- 
sively from an environmental source. 

Kent E. Tegeler, Lee's Summit, Mo. 


Both approaches will melt snow on 
your driveway and either should be 
equally reliable if installed by some- 
one familiar with your local soil and 
environment. But although the earth's 
temperature is above freezing at suffi- 
ciently great depths, transferring heat 
from these layers is not feasible. A bet- 
ter approach to a passive heat source 
would be to use an array of solar col- 


lectors. Although sunlight is obviously 
not available when snow is falling, the 
heat produced on sunny days would 
be stored in the pavement and sur- 
rounding earth. This retained heat 
could melt much of your snow. Con- 
ventional snow-melting systems use 
electrical, gas, or oil heat and a circu- 
lating pump. 


Blower instead of bigger? 


The 10-inch duct you recommended to 
reader O. L. Seng [May] is difficult to 
conceal in floor joists. Could one use 
a smaller duct with a blower sized for 
the appropriate cubic feet per minute? 

Thomas Karnauskas 

South Fulton, Tenn. 


A blower could be used to boost air- 
flow through a smaller duct. However, 
fans fail. When they do, airflow is in- 
sufficient for complete combustion, and 
carbon monoxide and soot are pro- 
duced. Therefore most building in- 
spectors would not approve the fan ap- 
proach unless an interlock with the fur- 
nace ignitor was also provided. 


Roof vapor barrier 


Several people I know who have ex- 
perience building residences with 
cathedral ceilings do not use vapor 
barriers. How should one properly in- 
sulate a cathedral ceiling? 

Charles T. Petty, Oak Park, Ill. 


My recommendation is to use a vapor 
barrier. A good roof-construction plan 
is as follows: 1) From the roof deck- 
ing upward attach vapor barrier with 
minimal penetrations and taped joints; 
2) then lay down 3'A-inch-thick foam 
insulation (polyisocyanurate has an 
R-value of 23) between 2x4s on edge 
in a two-foot-wide grid perpendicular 
to the roof ridge; 3) cover with exte- 
rior plywood sheeting, roofing paper, 
and shingles. The foam insulation will 
have a ‘/s-inch airspace above it for 
airflow to a ridge vent system. 


Fuming foam 


I plan to install a passive air-type 
solar collector and want to use blue 
Styrofoam plastic foam for insulation 
on the rear. Will it break down and 
release fumes if it is overheated? 
Richard Dowe, South China, Maine 


This type of insulation is not recom- 
mended for use in solar applications. 
Its melting point is too low for it to 
withstand the temperature a solar col- 
lector can reach on a sunny day. After 
a few exposures to excessive heat, poly- 
styrene foam will shrink and offer es- 
sentially no insulating value. A better 
foam insulation for solar collectors is 
polyisocyanurate— Thermax (Celotex 
Corp., Box 22602, Tampa, Fla. 33622) 
or Energy Shield (Owens-Corning 
Figerglas Corp., Fiberglas Tower, To- 
ledo, Ohio 43659), for example. 


Cost of conversions 


What is the cost difference between 
electricity at 10g a kilowatt-hour and 
propane at $1 a gallon? 

P. Jurgens, Clarendon Hills, Ill. 


The best way to compare costs of vari- 
ous energy sources is to convert them 
to a uniform set of energy units, for 
example, MMBtu—millions of Btu. 
One kilowatt-hour equals 3,413 Btu; 
therefore, the cost of your electricity is 
$29.30 a MMBtu ($0.10/0.003413). The 
heating value of propane is 95,500 Btu 
a gallon. If the fuel is burned at 75- 
percent efficiency, the cost of your pro- 
pane on a MMBtu basis is $13.96 a 
MMBtu [$1/gal. (1/0.0955) (1/.75)]. 


Doing the crawl in spaces 


In several of our duplex buildings we 
have excessive water in the crawl 
spaces. The water table is normally 
two to four feet below grade, and the 
foundations are not sealed. The crawl 
spaces are about three feet deep. Could 
the source of the water be hydrostatic 
pressure? What is the remedy? 
Robert Rolston 
Point Clear, Ala. 


You have answered your own question 
I believe. With the water-table and 
crawl-space depths about the same, you 
will have water problems during rainy 
times of the year. Since the buildings 
are existing, your only solution is the 
usual retrofit—a sump pump or two 
in each crawl space. 


Jan F. Kreider is a consulting engineer specializing in the 
design and economic analysis of en rvation systems, 
He is the author of several books on solar technology and a 
lecturer at the University of Colorado. Every other month he 
answers selected questions from readers about energy con 
servation or home heating and cooling. Send yours to En 
Questions, Porutar Science, 380 Madison Ave., New York, 
N.Y. 10017. Queries can't be answered by mail. 
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“Say, Smokey— 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Poppety pop 


My 1980 Ford Fairmont with the car- 
buretor-equipped 2.3-liter engine is 
plagued with popping and occasional 
backfiring when the accelerator is 
suddenly released. The problem dis- 
appears if I disconnect the air-pump 
hose leading to the emissions-bypass 
(anti-backfire) valve. I replaced this 
valve with no improvement. I also re- 
placed the emissions-check valve, PCV 
valve, distributor cap, rotor, wires, and 
the spark plugs. The timing and car- 
buretor-float setting have also been 
checked. I need help before the ex- 
haust system disintegrates. 

Bennet R. Muse, Smithtown, N.Y. 


Backfiring in the exhaust system on 


deceleration is caused by reignition of 


fuel-rich exhaust gases. Under decel 
eration, engine vacuum goes high, en 
riching the fuel mixture coming from the 
carburetor. If clean air enters through 


a leak in the exhaust system or in the 
emissions air pump, the gases light up 
again; that's your backfire. A properly 
operating air pump has a diverter valve 
which dumps air from the pump to at- 
mosphere when the engine develops 
more than 15 inches of vacuum. 
You may have a faulty gasket or 
structural air leak in the exhaust sys- 
tem or the diverter valve; or the valve 
may be plumbed incorrectly or be ac- 
tivating at too high a vacuum setting. 
Check to see whether the vacuum-oper- 
ated diverter valve is pumping air into 
the exhaust system at idle when the 
engine is warm—it shouldn't be. Under 
high-vacuum conditions the air pump 
should be venting to the atmosphere. 


Cold stalling 


I have a 1985 Dodge Omni with a 


2.2-liter four-cylinder engine 
the car has been sitting for about eight 
hours or longer and I start it up and 


When | 


attempt to drive away, it stalls and has 
to be restarted. It has been brought 
to the dealer many times for carbu- 
retor replacement and adjustment, 
which resulted in no improvement. 
Frank Beck, Chicago, Ill. 


The stalling is caused by a lean fuel- 
mixture condition at drive off. After the 
car has been sitting unused overnight, 
remove the top of the carburetor and 
inspect the level of fuel in the float 
bowl. If it's low or empty, you know 
the fuel either leaked out or thermo- 
siphoned into the intake manifold due 
to heat soak at shutdown. If overheat- 
ing is the cause, insulating the carb 
from engine heat and ducting more 
fresh air around the carburetor could 
be the cure. Correct delivery of exhaust 
heat to the intake manifold and correct 


carburetor intake-air temperature con 
trol are important to cold star Also, 
the exhaust-gas-recirculation t 
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Another easy thing to check with the 
engine cold and the air cleaner re- 
moved: The choke butterfly should be 
in the closed position. 


Tire life 


My 1979 Oldsmobile station wagon 
with a 305-cubic-inch engine wears 
out front tires in about 25,000 miles. 
It has been this way since it was new. 
I have had the front end aligned many 
times and replaced the shocks, but 
still the same old story. Do you think 
putting heavier springs in the front 
would help? 

Henry J. Czek, Sarasota, Fla. 


You may not agree it should be this 
way, but that hind of tire life isn't too 
far off the average, assuming align- 
ment is correct. I don't think you can 
influence tire life by going to heavier 
springs unless you live in an area with 
substandard roads. I suggest you try 
going to a heavier-duty tire, one that's 
rated for more weight. Tire wear is 
caused by two factors, friction and 
heat. Stronger tires will generate less 
heat and therefore wear at a lower 
rate. Running the maximum recom- 


mended air pressure will also reduce 
tire temperatures. 

Oil light's lit 

I have had a problem with my 1985 
Volkswagen Jetta since the car was 
new. Whenever I use 10W-30 oil, the 
oil-pressure warning light and buzzer 
come on at highway speeds. The prob- 
lem does not occur when I use 20W-50 
oil. VW has replaced the sensor sev- 
eral times, and has replaced the dash 
module and oil pump. The factory 
service rep suggests using 20W-50 oil 
all the time, even though the owner's 
manual says I can use 5W-30 in the 
winter. 


Gary E. Coffin, Woodbridge, Va. 


My guess is that the oil-pressure sensor 
is biased in the high-pressure direc- 
tion, and that the oil pressure in your 
engine may also be toward the lower 
end of the range. A Jetta with a lot 
of miles on it can also have a badly 
plugged-up oil-filter screen. You might 
check this out. For your peace of mind, 
either run the heavier oil or install 
an instrument-panel-mounted positive- 


ure oil gauge. Here's my rule of 


thumb for oil pressure: You are all 
right if you have 10 pounds of oil 
pressure for every 1,000 rpm of en- 
gine speed. 


Shifty brake fluid 


I've had two cars—a Plymouth Duster 
and a Rambler—that transfer brake 
fluid from one chamber of the brake 
master cylinder to the other, lowering 
one and overfilling the other. Why? 
The brakes work OK and the warn- 
ing indicator on the instrument panel 
doesn't light up. Is the best remedy to 
simply dip out the excess fluid and put. 
it back where it belongs, as I've been 
doing? Is there any danger in keep- 
ing on driving this way? 

Robert D. Smith, Swisher, Iowa 


Don't play that game. You might get 
hurt. Get the master cylinder out of 
there and rebuild or replacé it. There 
are obviously some leaking seals inside. 


Got a car problem? Send it to "Say, Smokey —," POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. Al let 
lers are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can 
‘not reply to letters not selected for publication. 
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Tracking a trail of pollen 


At Texas A&M University, a profes- 
sor moonlights as a honey detective, 
tracking the origin of a given honey 
through its pollen. 

Professor Vaughn M. Bryant, head 
of the university's anthropology de- 
partment, tests samples for the US. 
Department of Agriculture whenever 


inspectors suspect someone is trying 
to collect subsidies on fraudulent do- 
mestic honey that is illegally laced 
with imported honey. 

With a powerful electron microscope 
he can determine in minutes where 
the sub-microscopic, indestructible 
pollen in the honey—and hence the 


For You Who WantThe Best 


FALL SPECIALS 


tific gifts for yourself or that hard-to-buy-for 
friend! Best of all, at special prices. Tear out this 
ad and take it to your hand tool supplier. And 
make sure you're getting CHANNELLOCK pliers. 
Look for the trademark on the handle, 


Made In America 
CHAN yg, LOCK 


FOR YOU WHO WANT THE-BEST 


© 1967 CHANNELLOCK, INC. * Meadville. PA 


38 | POPULAR SCIENCE 


honey itself—originated. And his as- 
sessments stand up in court, for he is 
one of the world’s leading palynolo- 
gists, authorities on modern and pre- 
historic pollen. 

The Western world employs only a 
few hundred palynologists, and most 
are in petroleum exploration. Exxon 
Corp., one of the largest employers 
in the U.S., has only about 100 on 
its payroll. Yet palynologists are in- 
valuable in other fields, as well: to 
archaeologists who rely on pollen ev- 
idence to date their finds, to climatol- 
ogists who derive historical knowledge 
from fossil pollens, to anthropologists 
who need to know about our prehis- 
toric ancestors’ diets. 

Pollen evidence uncovered on ar- 
chaeological digs in Peru by one of 


ACT» d $ 
Indestructible pollen can be like a fin- 
gerprint—evidence of time and place. 


Bryant’s associates, Dr. Glendon Weir, 
could enable Peruvian authorities to 
resettle many of the jobless peasants 
crowded into Lima’s vast slums. Pol- 
len evidence suggests that they might 
be able to survive as comfortably as 
did their ancestors on mountainside 
“lomas”—coastal shelves that rarely 
receive rain—as long as they keep 
their communities small. 

Solely from pollen samples taken 
from human coprolites—fossilized 
feces—Bryant and a Texas A&M 
dietitian once replicated a North 
American “cave-man diet” using su- 
permarket foods. After magazines and 
newspapers publicized his cave-man 
diet, Bryant began receiving requests 
to test for illegal honey. 

And when sightings of “Big Foot” 
were reported in the Pacific North- 
west, alleged samples of the creature’s 
droppings were sent to Bryant. From 
pollen in them, he determined that the 
mysterious creature was a runaway 
cow.—David Lampe 
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VIDEO TO GO 


The Walkman changed the way we listen to music. Now Sony wants to create the same kind 
of revolution in video. This complete paperback-book-size video system includes a built-in 
VCR and a TV receiver so you can watch movies, broadcast TV, or record shows anywhere. 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


the couch potato seated in front 

of the TV,” says Alex Shimazu, 
product planning manager for Sony 
Corp.’s Video Products Division. Shi- 
mazu reaches down and gently taps 
the small cube in front of me. It’s an 
LCD TV, and, at first glance, it looks 
no different than any other: a 2.7-inch 
LCD screen in a book-size battery- 
powered box. Then Shimazu spins the 
set around, pops open a small door, and 
grins. “But that’s about to change.” 

This tiny TV has an addition: a 
built-in 8-mm videocassette recorder. 

The TV-VCR combo is just one of 
Sony’s several new “personal video” 
models. Others, neatly arranged on 
the table in front of me at the compa- 
ny's New York corporate communica- 
tions offices, include a five-inch desk- 
top Trinitron with a built-in 8-mm 
VCR that's made for an office desk, 
and a five-pound cable-ready VCR for 
home use that's plug-in-and-go sim- 
ple. “With this," says Shimazu, lift- 
ing the black-metal home deck by its 
removable handle, *you don't go to the 
VCR. The VCR comes to you." 

With any of this gear, you can re- 
cord broadcasts at any time, watch 
prerecorded tapes while on the go, or 
connect a camera and make home 
movies on the spot. But while the 
videophile can now move off the sofa, 
Sony expects more. “This will change 
the way people use video in the same 
way the Walkman changed the way 
people listen to music," said Masaaki 
Morita, Sony's deputy president, at the 
first public showing of the new gear a 
few months ago. 

As with the Walkman, the first step 
in Sony's plan was to create something 
that didn't exist before: in this case, a 


T: perception of video has been 
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complete video system that literally 
fits in your hand. Next, give it some- 
thing to do. To create the first, Sony 
borrowed some technology from—of all 
places—your car’s instrument panel. 
To accomplish the second, the company 
intends to borrow again—this time 
from sources like POPULAR SCIENCE. 


Potatoes to fries 


“To say ‘compact videocassette’ is 
very easy,” says Tony Sudo, Sony’s 
product manager for consumer video 
products. “But to make it is very dif- 
ficult.” To create a truly compact unit, 
Sony attacked both the videocassette 
deck and the display device. 

“We had a larger tape mechanism 
for the first eight-millimeter recorder,” 
says Sudo. “That was a first-genera- 
tion machine.” With the eight-milli- 
meter recorder, the cassette and re- 
cording head drum are relatively far 
apart, and the tape is pulled far out 
of the shell for playback or recording 
(“New Tiny Camcorders,” Sept. '85]. 
It works, but Sony soon found that the 
deck was too big for future machines. 

“We had to build a small version for 
our record-only camcorder,” says Sudo. 
“In this second-generation system, the 
cassette slides up to the drum head.” 

It’s this new version that’s used in 
the new personal-video devices. The 
tape is still pulled from the cassette 
shell, but the size is significantly re- 
duced because both cassette and drum 
are nearly touching each other. 

An obvious cure? Perhaps, but Sudo 
is quick to point out that the change 
was only possible because of the fun- 
damental design of the 8-mm system. 

“The nice thing about eight-milli- 
meter is that the loading mechanism 
can change without disturbing the for- 
mat,” Sudo says. “With half-inch tape 
you're locked into a particular style 
of loading.” 


Because 8-mm records both the vid- 
eo and audio with one set of spinning 
heads, the distance from the drum to 
the cassette is insignificant. However, 
half-inch tape—Beta and VHS—re- 
quires separate stationary heads for 
audio, tracking, and erasure. Change 
the tape path—try to put the cassette 
closer to the spinning video heads 
—and the syncronization between the 
picture you see and the sound you 
hear is lost. 

Another reason for the smaller size 
is new circuitry. Shimazu turns to a 
shelf and plucks off a black box that’s 
about the size of a CD player. “This is 
our earlier home deck,” he says. “The 
boards in our new deck are about half 
the size of the old.” 

The reduced circuit-board size is 
largely due to advances in circuit 
technology and high-density surface 
mounting. For example: “We are per- 
fecting another PCM IC [pulse-code- 
modulation integrated circuit] for the 
sound system,” Shimazu says. “The 
quality is the same, but it’s smaller, 
and power consumption will be less.” 
Then he adds with a smile: “And so 
will the price.” 

While the personal videos have a lot 
in common, it’s their displays that 
make them strikingly different. 

Shimazu reaches across the table 
and pulls the desk-top Trinitron model 
closer. “This picture tube was origi- 
nally designed for car in-dash dis- 
plays,” he says. Then he turns the set 
sideways. “By using a wider angle of 
deflection—a hundred degrees—we've 
been able to move the gun closer to 
the screen and shorten the neck.” The 
set is a mere 11 inches deep. “Perfect 
for an office desk,” says Shimazu. 

The LCD model is by far the biggest 
(er, smallest) eye-catcher. However, 
“this is a prototype,” says Shimazu. 

Continued 


Personal video devices record for up 
to 4 hrs. on a cassette. Made for a desk 
top, Sony’s 5-in. Trinitron above is 6.5 
by 11.5 in. Price: $1,500. The $900 VCR 
(top right) plays through your TV and 
is made for room-to-room toting. Can- 
on’s prototype at right is a complete 
audio-video system. Sony’s LCD TV 
(previous page) can use a new palm- 
size camera for movie making. 


“We're not sure of the final design.” 
At present, the TV uses a 2.7-inch 
active-matrix LCD (for better contrast 
over a passive LCD) that is fluores- 
cent backlighted. “Because of power 
consumption, a four-inch LCD will be 
the maximum size,” says Shimazu. 


Chicken and egg 


“A lot of people have pointed a fin- 
ger at us saying that Sony is trying 
to replace the home-video market with 
eight-millimeter,” says Charles Miller, 
Sony’s information manager for the 
Video Products Division. “That’s not 
really the case at all.” 

No? They wouldn't like to replace 
the 40 million VCRs now in use? “The 
direction we're going has the possibil- 
ity of placing not just one machine in 
each home, but three or four personal 
devices into the hands of the people 
living in those homes," says Miller. 
"That's a much bigger pie than the 
video industry has ever been." 

Making the pie palatable to buyers 
requires more than clever hardware, 
however. As programming is to com- 
puters, so movies and other software 
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are to 8-mm. They will be crucial to 
its acceptance. At present, Sony has 
about 1,000 feature films on 8-mm 
tape and, according to Miller, a work- 
ing relationship with most of the Hol- 
lywood studios for future films. 

“You'll see worlds of software three 
years from now that don't exist today, 
and not just prerecorded movies," says 
Miller. “With the emphasis on per- 
sonal activity, there will be software 
on everything from how to play the 
piano to meditation. Even this....” 
Miller points to the cassette recorder 
I'm using to take notes. *Your next 
recorder could have a small camera 
mounted in it," he says. "When we 
show you a chart or new equipment, 
you can record it. That will become 
part of this month's video version of 
Poputar SCIENCE.” 

Before PopuLar SCIENCE goes video, 
Tl have to buy a new suit, and many 
more prerecorded-tape dealers must 
agree to stock yet another tape for- 
mat. “Prerecorded-tape dealers still 
don't show any interest in a new for- 
mat,” admits Sudo. “But that's because 
right now there's no demand for it." 


The demand for tapes will come 
when 8-mm machines are sold, but it's 
hard to sell machines without easily 
accessible tapes. “It’s a chicken-and- 
egg situation," says Sudo. 

To break that trend, Sony will orig- 
inally aim sales at a “limited market.” 
Educational tapes for schools, hospi- 
tals, and businesses head up the list, 
followed by consumer sales once the 
idea catches on. But when it does, 
Sony might not be alone. 

Canon Inc’s all-in-one audio-video 
unit (see photo) contains a three-inch 
LCD screen, 8-mm VCR, PCM sound 
system, and graphic equalizer. “The 
name should be ‘portable entertain- 
ment center,’ " says Wayne Nishioka, 
assistant manager of product planning 
for Canon U.S.A. “This kind of unit 
can be used anywhere.” 

Although Canon has no immediate 
plans for the high-tech boom box, it’s 
clear that at least one other major 
company is ready to help uproot the 
couch potato from his cozy corner. 
Says Nishioka: “Personal video could 
become the next Walkman for the 
videophile.” 


Casio solar scientific 
calculators. 

With these three calculators, 
Casio continues to give students 
and professionals the most features 
and functions for the fewest dollars. 


Lesson 1: Our FX-451M 


gives you 132 total functions, includ- 


ing binary, octal and hexadecimal 
calculations and conversions. At 
the touch of a key, it provides you 
with 13 commonly used physical 
constants like the speed of light, 


Planck's constant and atomic mass. 


It gives you 16 metric conversion 
functions too, as well as a 10 digit 
display with 10 digit mantissa plus 2 
digit exponent for greater accuracy. 
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And because the fruits of your 
hard work are worth saving, we've 
added a feature called Solar Plus™. 
Not only does it let you work in 
low—or no—light situations, it keeps 
the memory functioning, even with 
the power off 

Lesson 2: Our less expen- 
sive FX-115M also features Solar 
Plus and a 10 digit display with 10 
digit mantissa plus 2 digit exponent. 
It offers you 105 functions, includ- 
ing statistics and computer math 
calculations, and it even calculates 
fractions. 

Both our FX-451M and 
FX-115M come with a handy, 
comprehensive application book. 
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Lesson 3: Our most eco- 
nomical solar scientific, the FX-300, 
boasts 71 functions, an accurate 8 
digit display, with 6 digit mantissa 
plus 2 digit exponent. It features 
Statistics, permutations, combina- 
tions and convenient engineering 
notation. 

Before you take Science 1 or 
1001, take a lesson in economics 
from Casio's FX-451M, FX-115M, 
and FX-300. You'll be amazed, not 
just by how much they can do, but 
by how little they'll do it for. 
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While the government wrestles over whether digital audio tape recorders should have a 
controversial device to prevent copying, one company—Marantz—promises to deliver now, 
and others could follow. How good are DATs? You won't believe your ears. 


By LEN FELDMAN 
Photos by Greg Sharko 


time I had testified before a congres- 

sional committee; as a consultant 
to the Electronic Industries Associa- 
tion, l'd been called upon before. But 
I'd never demonstrated audio gear for 
members of the House and Senate. 

The stakes were high. Congress 
was deciding the fate of digital audio 
tape recorders, or DATs—the finest 
home tape recorders ever invented 
(“Here Comes DAT,” Aug. '86]. The key 
issue: Should Congress mandate tech- 
nology that would prohibit home ta- 
pers from copying future compact discs 
and prerecorded tapes onto digital 
audio cassettes? 

Major record companies claimed 
home taping was costing them more 


| was nervous. It wasn't the first 
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than a billion dollars a year in sales. 
They were fighting for legislation 
that would require the new DAT tape 
decks to be equipped with anti-copy 
circuitry. 

DAT manufacturers opposed the leg- 
islation, saying the proposed anti-copy 
system degrades the sound quality of 
some musical recordings. 

At least one firm, Marantz Co., is 
tired of waiting for Congress to settle 
the argument and has announced that 
it plans to sell DAT recorders now, 
without the controversial copy-prohib- 
iting electronics. Other companies 
have indicated that they, too, are im- 
patient and will soon begin introducing 
DAT recorders. And similar machines 
have already been sold in Japan. How 
well do DATs work? How did I end up 
in front of Congress? It began with 
my in-lab tests. 


I tried four different models—one 
each from Sony Corp., Technics, Lux- 
man, and Mitsubishi Electric Corp. 
(The last was actually a DAT player 
rather than a recorder, and it was 
small enough to be mounted in a car.) 

In many ways, these first-generation 
DAT machines remind me of two other 
popular consumer electronic products: 
VCRs and CD players. On the front 
panels there are push buttons for ad- 
vancing to the next selection, num- 
bered keys for randomly retrieving any 
selection, and cuing buttons for quick- 
ly reaching a desired point on a tape 
while listening to bits of the music. 
Wireless remote controls duplicate 
most of the functions. 

The digital displays are similar to 
those found on CD players, too. For ex- 
ample, the Sony machine offers three 

Continued 
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dyne performance with complete 
Rashid rejection. On duty, it maintains 
a commendably low profile, only 
0.75 inch tall. It’s about the size of a 
cassette tape. 

An instrument providing so much 
protection always elicits the same 
response... Pure Joy 


Others may put it differently. In 
April, Car and Driver tested nine of 
the latest radar detectors. Once again 
PASSPORT was rated highest. These 
magazine experts said, "At $295 direct 
from the factory, it's the most expensive 
piece of electronic protection in the 
group, but it's worth every nickel in 
roadgoing peace of mind 

This good reputation keeps get 
ting better. In June, the Roundel 
ranked PASSPORT first in a comparison 
of 14 detectors, saying, "It remains 
the State of the Art, a true quality 
product, American ingenuity at its best 

Installing PASSPORT is easy. Just 
clip to visor or windshield, plug into 
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to you, the giver. If PASSPORT doesn't 
live up to your highest hopes— for 
any reason — within 30 days, just send 
it back. We'll refund all of your money 
and your return shipping costs. There 
are no hidden charges 


PASSPORT comes with its own leather case 


Here's one more PASSPORT 
advantage: we deliver. PASSPORT is 
designed and made by us, and we sell 
it directly to you. So you can avoid 
crowded stores and waiting in lines. 
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ment by UPS, and a gift box is avail 
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3:00 pm eastern time Monday through 
Friday go out the same day 
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extra. So you can have your PASSPORT 
tomorrow morning if you choose. 

With shopping this easy, PASSPORT 
takes the hassle out of giving. But 
the best part is still that special 
moment when the wrapping is torn 
Pure Joy 


away 


forms of time display: time into the 
present selection; elapsed time since 
the beginning of the tape; and time 
remaining on the tape. 

Time-display information is stored 
in a digital subcode that’s used for a 
variety of “housekeeping” chores. As 


In his audio-testing lab, the author runs 
a series of trials on a new DAT re- 
corder (top)—checking signal-to-noise 
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determined by the DAT Conference (a 
group of more than 80 companies that 
created the standards for DAT), each 
data block on a tape has this subcode 
area, which doesn't affect the actual 
audio data. The subcode is also used 
to identify and number selections 
—automatically or manually. 

Of course, you can't expect a tape 
deck to find a selection as quickly as 


ratio, frequency response, distortion, 
and other parameters. He plots the re- 
sults of one test on a computer (bottom). 


a laser pickup assembly scoots across 
the radius of a compact disc. Never- 
theless, I was surprised to see how 
quickly the system works. Searching 
a two-hour tape from end to end takes 
no more than about 45 seconds. 


In the lab 


To test the new machines, I made 
recordings from CDs using the analog 
inputs of the DAT recorders. It's im- 
possible to make a direct digital-to- 
digital clone of a CD. There are two 
reasons for this. First, all CDs are 
made using a sampling rate of 44.1 
kilohertz. The standard for home DAT 
recording has been set at 48 kilohertz. 
So the digital code coming from a CD 
player can't be synchronized with the 
DAT digital recording circuitry. Also, 
the CD has a digital "bit flag" in its 
subcode—a single bit of information 
that tells the DAT this is copyrighted 
material—and prevents digital-to- 
digital copying. Prerecorded DAT tapes 
will have the same inhibiting code and 
will be recorded at the same sampling 
rate as CDs. 

Despite these digital-to-digital copy 
protections, the record companies 
aren't satisfied. The reason: Using 
two DAT recorders, you can make a 
digital-to-analog-to-digital DAT re- 
cording that approaches the quality 
of the master recording. 

The recordings I made in the lab 
were in almost all respects as good as 
compact discs. By at least one mea- 
sure, they were actually better. It's a 
first principle of digital recording that 
the highest frequency you can hope 
to record is one-half the sampling rate. 
In the case of CDs that means 22.05 
kilohertz; for DAT recordings, response 
theoretically extends to 24 kilohertz. 
In practice, though, no filter can have 
absolutely flat response up to its cut- 
off point, so many CD players exhibit 
some roll-off below 20 kilohertz. But 
that's not so for DAT recorders because 
of the slightly higher sampling rate. 
I measured frequency response that 
was absolutely flat—within 0.1 deci- 
bel—to 20 kilohertz, and in one case 
22 kilohertz. 

Distortion was insignificant: typi- 
cally 0.005 percent or better at maxi- 
mum recording levels. (Imagine trying 
to achieve such low levels of distor- 
tion with even the most expensive 
reel-to-reel analog tape recorder, let 
alone any conventional analog cas- 
sette tape deck.) 

To keep distortion to a minimum, 
though, you'll have to learn a whole 
new recording technique. When you 
are recording with an analog tape 
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"Were a small office. We didn't 
need anything complicated... but 
something simple and up-to- 
date. And that’s why we chose the 
new SPIRIT System.” 


Debbie Zelmer 
Office Manager, Petrolane Gas 


Your business phone is your business lifeline. Plus all SPIRIT System phones come with 


A small business needs a phone system a speakerphone built in so you can talk “hands- 
that offers key features, yet is affordable. free" And the system will accommodate from 
Thats why AT&T's new SPIRIT™ System is 2 phones up to 48 phones. 
so attractive. Its easy to learn and to use because In short, the SPIRIT System gives you the 
it comes preprogrammed with a full range of features you need now, not the ones you don't. 
features that are perfect for a small company Which is one reason it's such a good value. 


Because it's made by AT&T, the SPIRIT 
System has a valuable advantage 
built in: over a hundred years of 
communications experience. 
Which means that you're assured 
of quality equipment, backed by 
the most experienced service force 
in the country. 

The AT&T SPIRIT System. The 
ease of use and features you need 
most at an affordable price. 

For more information about 
this or any AT&T system, please call 
Redial, which dials the last “busy” number you 1800 247-7000. An AT&T professional will be 
tried to reach —automatically And Speed Dialing happy to answer any questions you might have 


Like conference calling or Last Number 


INTRODUCING THE SPIRIT COMMUNICATIONS SYSTEM — 
GREAT VALUE IN A SMALL BUSINESS PHONE SYSTEM. 


stores up to 70 numbers in its memory, while about our range of AT&T small business phone 
each individual phone stores up to 16 more. systems and our leasing and financing options. 
AT&T 


The right choice. ©1987 ATaT 


deck, you begin to run into distortion 
if you exceed the “0 dB" levels on the 
recorder's meters. The distortion in- 
creases gradually. That's not true for 
DAT recorders. 

If you go above the *0 dB" mark on 
a DAT meter, you have exceeded the 
highest amplitude possible for a digi- 
tal sample. Each digital sample is 
made up of 16 “0” and “1” digital 
bits. When all 16 bits are 1s, that's the 
loudest input signal you can record. 
Further increases in recording level 
will simply mean “chopping off" the 
tops of wave forms—and recording in- 
tolerable levels of distortion. 

In the lab, I also tested the DATs’ 
signal-to-noise ratios. I found that they 
were as good as those measured for 
CD players—better than 90 decibels. 
I didn't hear any background noise 
at all when I played my test record- 
ings back, even when I turned the vol- 
ume way up. 

I also copied some of my favorite 
CDs to DATs. Result: Unless I turn 
the volume up so loud that I hear 
noise caused by the analog circuitry, 
I can't tell which is which. 


Someday we'll be able to bypass the 
analog step by purchasing prerecorded 
DATs that will be made by direct dig- 
ital-to-digital transfer from studio dig- 
ital master tapes—the same ones that 
are now used to make CDs. But so far, 
most of the major record companies 
have resisted the idea of making DAT 
tapes. However, a few pioneering com- 
panies, such as Grusin Rosen Prod- 
ucts, Inc., and Digital Music Products, 
Inc. both based in New York, are 
eager to release the tapes and will do 
80 as soon as there are a few machines 
in the hands of the public. 

More than a decade passed before 
the recording industry stopped fight- 
ing analog audio cassette tapes. Now 
record companies sell more prerecord- 
ed cassettes than LPs and CDs com- 
bined, despite the availability of high- 
quality blank tapes. In the next 10 
years, perhaps the record companies 
will also find that DATs are more of a 
help than a hindrance to the music 
industry. 


Capitol Hill showdown 


DATs are able to make almost per- 
fect copies of any recording. That's 
exactly what music publishers and 
producers want to prevent, using a sys- 


tem developed by CBS/Records Group 
and endorsed by the Recording In- 
dustry Association of America (see 
The Copycode Controversy sidebar, 
below). David Stebbings, director of re- 
cording technology at CBS/Records 
Group, has testified on behalf of the 
CBS system in appearances before 
congressional aides, committees, and 
subcommittees. I, as a representative 
of the Electronic Industries Associa- 
tion and one of the few people able to 
test DATs thoroughly, wound up rep- 
resenting the other side. 

As part of our testimony, both Steb- 
bings and I demonstrated audio equip- 
ment with anti-copy systems. Stebbings 
tried to show Congress that CBS's 
Copycode system, which works by fil- 
tering out a narrow band of musical 
frequencies, would not affect the mu- 
sical quality of future recordings. My 
demonstrations were designed to show 
just the opposite. Because Copycode 
operates on only a small portion of the 
sound spectrum, and Stebbings and I 
used different musical selections, each 
demonstration proved its point. Con- 
gress, unable to decide the issue, has 
turned to the National Bureau of Stan- 
dards for an evaluation of Copycode, 
and tests are underway. Gs) 


The Copycode controversy 


HOW IT WORKS: The proposed CBS Copycode system has two com- 
ponents: an encoder and a decoder. In a recording studio, the en- 
coder removes a narrow band of frequencies from any master recording. 
This is accomplished using a notch filter, and the midpoint of the 
missing band of frequencies is 3,838 hertz. CBS will not release 
specifications for the notch width. 

The second part of the system is a decoder, which would be in- 
stalled by manufacturers of DAT recorders. The decoder, an integrated 
circuit, or chip, scans a band of frequencies. First, it looks for an 
absence of program material immediately surrounding 3,838 hertz 
(see drawing). Since silent portions of a program obviously fulfill this 
requirement, the decoder simultaneously analyzes a wider band of 
frequencies, located on either side of the notch. If the decoder detects 
the presence of sound in the wider band, it shuts down the recorder. 
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The system isn't permanently disabled; it periodically resets itself. 
PROS: According to CBS, “Copycode does not adversely affect the 
sound quality of the compact disc. Test after test has shown that 
professional recording engineers under studio conditions cannot hear 
ic." CBS also notes 
that producers and artists can turn off the encoding system when 
they think it will affect a particular passage of music. The entire 
selection need not be encoded to render it uncopyable. 

In his statement before a House subcommittee, Stebbings said 
that encoded tapes produced by the electronics industry for demon- 
stration purposes were made “by some technology other than CBS's 
and did not portray the capabilities of the system. Moreover, in en- 
coding their demonstration tape, the Japanese engineers cut the notch 
too wide and placed it so that it overlapped with audible sound.” 

CONS: Here's why the author opposes Copycode: “The inventors of 
the system maintain that 3,838 hertz falls midway between the up- 
permost A-sharp and B-natural on the piano keyboard. But in modern 
music, there is no such thing as ‘midway between’ two notes. What 
about synthesizer music or the vibrato of string instruments? CBS 
tells us the missing band is 'above the highest fundamental frequency 
of any musical instrument,' affecting only harmonics. But it is the 
overtones that lend richness and definition to music. In all my dem- 
onstrations before Congress, even inexperienced listeners could hear 
the difference between encoded and unencoded material. Even when 
CBS demonstrated its own encoded tapes, professional recording en- 
gineers and experienced listeners were able to detect differences some 
of the time. 

"CBS says that recording engineers could ‘turn off’ the filter briefly 
when frequencies in the missing band appear in music. Can you imag- 
ine a recording engineer using a spectrum analyzer to switch a filter 
in and out whenever a tone in the vicinity of 3,838 hertz appears? 

“Perhaps there’s a lesson to be learned from the computer soft- 
ware industry, which ‘protected’ its products by preventing purchas- 
ers from making backup copies or transferring programs to hard disks 
for their personal use and convenience. Many companies have aban- 
doned this practice under pressure from consumers. They've discov- 
ered that good will is good business.” 
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Overwhelm Your Favorite Driver 


D 


Remember those few times when you came 
up with the perfect gift? You could tell; the 
recipient was absolutely overwhelmed. He kept 
asking how you knew. 
Hits The Sweet Spot 
That's the effect ESCORT has on drivers. If 
they don't already have one, they know it by 

.. iin 3 
its reputation. It's the classic of radar warning; 
the one Road & Track says ". . . is highly 
recommended.” 

[i Well over a million drivers have chosen 
ESCORT since it was introduced in 1978. Probably 
you know several of them in your own circle of 
friends. Ask about us. 

We'll Stand On Our Record 

Most of all, owners appreciate ESCORT's 
legendary performance. We're committed to 
advancing the technology of radar warning. And 
when our engineers make a breakthrough, we 
don't save it for a new model. We make the 
improvement immediately. That way ESCORT 
always delivers the latest science in radar warning. 

The results speak for themselves. Popular 
Mechanics, in the July 1987 issue, ranked 
ESCORT highest of all eleven brands tested, 
saying, “Clearly, the ESCORT is the best radar 
detector around. When it first came out, the 

+ ESCORT was the most expensive detector on 
the market. This is no longer true—which makes 
the ESCORT not only the best performer, but 
something of a bargain.” 
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More Than Legendary Performance 

Advanced technology is only one of the 
reasons ESCORT makes an overwhelming gift. 
Consider the way it works. You know how a few 


All Accessories included: ESCORT comes complete with a molded 
carrying case, coiled cord. straight cord, visor clip, hook-and- 
loop mounting, spare fuse, spare alert bulb, and a comprehensive 
‘owner's handbook. Gift-box available at no extra charge. 


possessions in this life get to be favorites 
because there's just something about them—a 
certain heft and feel, a certain way of going 
about their business—that just seems to be 
exactly right. 

ESCORT is like that. Its housing is made of 
heat-treated 6063-T5 aluminum, which protects 
the sophisticated components within, and also 
gives a substantial feel. The audible warning 
uses Morse-code frequency (1024 Hz), which 
cuts through even a Ferrari's interior noise, yet 
won't jangle your nerves. A fully adjustable 
volume control lets you set the level. The alert 
lamp is controlled by a photoelectric eye, which 
makes it visible on the brightest day, yet dims 
automatically to eliminate nighttime glare. The 
list goes on, but we'll trust any ESCORT owner 
to give you the details. 

The Joy Of Giving 

Here's an ESCORT feature for the gift giver. 
Shopping is as easy as a toll-free call. No parking 
problems and no crowded stores. We make 
ESCORT in Cincinnati and we sell directly to our 
customers. Just pick up the phone. Orders in by 
3:00 pm eastern time Monday through Friday 
go out the same day. We'll pay for UPS shipment. 
A gift box is available at no charge. 


(That's a guarantee) 


For last minute shoppers, Federal Express 
guarantees overnight delivery for only $10 extra. 
Call today and ESCORT could be in your hands 
tomorrow morning. 

About That Guarantee 

Christmas or anytime, we make the same 
promise. If you aren't satisfied within 30 days, 
send ESCORT back. We'll refund all your money 
and your return shipping costs. There are no 
hidden charges. 

Car and Driver called us the "class act" in 
radar detection. Your favorite driver will wonder 
how you knew. 


Order Today 
ESCORT $245 (OH res. add $13.48 tax) 


TOLL FREE...800-543-1608 
(Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST) 
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By mail send to address below. All 
orders processed immediately. Prices 
slightly higher for Canadian shipments. 


ESCORT 


R 


Cincinnati Microwave 

b Department 016N7 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


© 1987 Cincinnati Microwave, Inc. 


CDVIDEO 


New five-inch video singles, standard audio CDs, eight- 
inch and 12-inch videodiscs—and a series of new players. 
Conventional compact-disc players, move over. Make way 
for the sight and sound machines. 


a — 
By LEN FELDMAN 


AMSTERDAM, NETHERLANDS 

entered a large auditorium in the converted 18th- 

|: church and noticed at least a dozen 26-inch 

television sets scattered around the room. As I looked 

at the pictures, I felt that my 3,000-mile journey had been 

worth the effort and time. The video images were crisp, 
and the colors were bright and natural. 

"What you're seeing is a new playback system that pro- 
vides digital sound and the best video available today from 
an optical disc," said Frits Schuitema, director of N. V. 
Philips Industries’ Consumer Electronics Division. But the 
disc he held up was no ordinary laser videodisc. 

The platter measured no more than 434 inches in diam- 
eter and looked exactly like a compact disc, or CD—with 
one exception: Its mirror-like surface was gold-colored in- 
stead of the familiar aluminum. Schuitema said the new 
disc, called CD Video, or CD-V, contained the laser-read 
coding for about five minutes of video accompanied by a 
digital sound track, and another 20 minutes of audio alone. 

The CD-V is a hybrid of the CD and the videodisc in 
function as well as appearance. CD-V has inherited the 
best of both technologies: CDs’ digital sound and videodiscs’ 
superb picture. The technique used to put the video and 
audio information on the disc is a hand-me-down, too. But 
what’s unique about CD-Vs is the equipment designed to 
play them—new “combination” machines will also be able 
to play all existing video and digital audio discs. And be- 
cause CD-Vs will allow recording artists to create video 
“singles,” they’re expected to attract new disc buyers 
—younger music fans. 

Philips, the company that developed and standardized 
the digital audio CD in partnership with Sony Corp., rea- 
soned that CDs and videodiscs are part of the same fam- 
ily of optical discs. The earlier members of the family were 
eight-inch and 12-inch videodiscs [“Videodiscs for Your 
Color TV,” Nov. '74] offering video programs lasting up to 
40 minutes and two hours, respectively. In recent years, 
these videodiscs have been enhanced by the addition of 
digital sound tracks. Philips engineers figured that doing 
just the opposite—adding pictures to digital sound —might 
make CDs more appealing. That's why they created the 
CD-V "single" and the equipment necessary to play it. 

Philips unveiled the first CD-V machine here in Am- 
sterdam. The player is a combination unit that handles 
all types of discs: regular CDs, the new CD-V singles, and 
the larger LaserVision videodiscs. 

All of the discs are made the same way. A powerful laser 
inscribes a spiral track of tiny pits on a glass master disc, 
which is used to make metal stamping discs. These stamp- 

Continued 
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ers imprint plastic discs, which are coated with a metallic 
film. When a laser beam hits the flat reflective areas be- 
tween the pits, it creates light flashes that are converted 
into electronic signals [Oct. "79, Nov. '81]. 

A CD-V, however, has two distinct sections (see draw- 
ing). The first, recorded in conformance with the CD stan- 
dard set more than five years ago, is near the center of 
the disc. There, microscopic pits form the code for about 
20 minutes of music. Toward the outer edge of the disc, 
there's room for about five minutes of video with an ac- 
companying digital sound track. A CD-V player usually 
reads the video part first, then continues with the audio- 
only segment. 

The video portion is located on the outer tracks because 
they're longer than the inner tracks, and it takes far more 
pits to encode video information than audio. The pattern 
formed by the pits is used to create an analog frequency- 
modulated, or FM, video signal. The video information 
can't be digitized because the laser would have to read too 
many pits a second. 

Even though the video information isn't 
digitized, it's still more complex than the 
audio encoding. To read all the infor- 
mation quickly enough to form a pic- 
ture, the CD-V turntable must spin 
faster than a conventional CD 
turntable. The CD-V turns at 
approximately 2,250 rpm at 
the beginning of the video sec- 
tion. Then, as the laser pickup 
moves out toward the edge of 
the disc, the turntable slows to 
maintain a constant velocity 
along the track of pits. 

Codes on the discs themselves 
tell the player what rotational 
speed to use. When the machine 
translates the audio portion of a 
CD-V disc, it slows to CD speeds, be- 
tween 300 and 500 rpm. The audio in- 
formation is encoded just like a CD's, and 
the audio components of the new CD-V 
players are identical to those found in conven- 
tional CD players. 

Because of that you can play the audio portion of a CD-V 
on any CD player you already own. But if you want to see 
the picture portion of the disc, you'll need to buy a new 
player. A conventional CD player doesn't have the elec- 
tronics needed to decode the analog video signal, nor does 
it spin discs quickly enough to translate the video infor- 
mation. Even the newer videodisc machines, which can 
decode digital sound tracks and play CDs, aren't equipped 
to play the short video programs on the new CD-V singles. 


New breed of players 


Machines that can play CD-Vs are on the way. The ma- 
chine shown to me will be offered in the U.S. by Magnavox, 
a brand of North American Philips Consumer Electronics 
Corp. The Magnavox player was demonstrated at the Con- 
sumer Electronics Show held in Chicago during the last 
week of May, and it sells for around $800. 

But Magnavox won't be alone with a machine to play 
CD-Vs: “In addition to Philips, Matsushita and Yamaha 
announced previously that they were planning to market 
players,” says Schuitema. “Other machines are being de- 
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veloped by Hitachi, Mitsubishi, Denon, Pioneer, and Sony" 

At least three different types of machines are planned. 
The first players available in the US. will be “combi,” or 
combination, players like the Magnavox. Next will come 
dedicated players that will play digital audio CDs as well 
as CD Video singles. 

Any chance of having a portable CD-V player in the 
future—one that could be carried outdoors, in cars, or to 
the beach? “Yes,” says Schuitema. “We expect to have CD-V 
portables on the market sometime in 1988. As we envi- 
sion them, they'll have some form of pop-up screen—per- 
haps an improved liquid-crystal display—for the video 
portion of a CD-V, and the regular circuitry for the digital 
audio section, just as we have now in the portable disc 
players.” 


Software is key 


Because the new format is a play-only medium, its suc- 
cess will obviously depend on the simultaneous availabil- 
ity of CD-V hardware and software. Jan D. Timmer, former 
president of Polygram Records, Inc. (a record company 

owned by Philips), and now chairman of the 
Consumer Electronics Division of Philips, 
told me that most of the world’s largest. 
record companies have confirmed their 
support for the new CD-V format and 
plan to have music-video programs 
ready before the end of the year. 
CD-V singles allow pop re- 
cording artists to do one (or 
perhaps even two) of their songs 
as music videos, while the re- 
mainder of an album is pro- 
duced with sound only. But, 
Timmer said, “the video por- 
tions of these records need not 
be confined to pop and rock 
music videos." 
For the CD-V introduction here, 
Timmer played a disc with a video 
ballet selection followed by more 
music from the same ballet. Seeing the 
performers—if only for a few minutes 
—made me enjoy the rest of the disc more 
because I now had a mental image of what 
the dancers looked like on stage. 

Although record companies are putting together ballet, 
opera, and classical-music programs for CD-V's launch, 
most of their discs will feature contemporary music. “We 
want to reach the very important part of the record-buying 
public that did not initially go in great numbers to com- 
pact discs—the younger people," explained Timmer. But 
skeptics question whether teen-agers will be able to af- 
ford either the equipment or the discs themselves. 

The CD-V's developers hope it will sell as well as the 
CD, which has had success since its introduction five years 
ago. The videodisc, CD-V's other close relative, has not 
fared so well. With VCRs selling for lower and lower prices 
and a wide variety of movies and other program material 
available on videotape, few consumers bother with video- 
disc players—even though they provide a better picture 
than Beta, VHS, or eight-millimeter videotape. 

Whatever its future, the CD-V will have a place in the 
family of optical discs—a family that promises to continue 
expanding as older technologies give rise to new ones. Once 
merely a treat for our ears, CD technology has evolved 
into CD Video—a feast for our senses. 


You’ve Got the Whole 
World in Your Hand... 


With Radio Shack’s New 28-Ounce 
Cellular Telephone. A Price 
And Technology Breakthrough 
For People On the Move! 


Make and Take Calls Almost Anywhere! Carry the new 
Radio Shack CT-300 with you to use at a job site, in a rental 
car, on a service call or while relaxing on a boat. It's only 11/2” 
wide and weighs just 28 ounces, including batteries. With the 
CT-300 you’re always accessible if an immediate response is 
necessary, and you can manage your time more efficiently. It’s 
the ultimate security device for help or directions. 


A Breakthrough in Technology! The Radio Shack CT-300 
gives you all the convenience of a full-featured cellular phone 
ina truly portable size. High-energy batteries deliver up to 15 
hours standby or 11/2 hours of talk time on one charge. And 
they can be recharged in only 60 minutes. An antenna, carry 
case and strap are included. 


Easy to Own! We process all start-up paperwork right in the 
store. You leave with a working cellular phone! The basic 
phone is $1499 and commercial lease is available as low as 
$49.95 per month* Come by our store for a demonstration. 
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Keep In Touch When You’re Out Of Your Office, Home or Car 


Radio Shaek 


The Technology Storg; 


A DIVISION OF TANDY CORPORATION EX 


PHOTO BY GREG SHARKO. 


Still-video cameras capture images—equal in number to a stack of 50 slides—on a tiny 
magnetic disk. Firms are introducing a variety of costly still-video gear for specialized com- 
mercial applications. Now Casio says it will offer a camera-player built for home use. 


By JOHN FREE 


eer through the viewfinder in Eastman Kodak Co:s 

newest camera, and you know instantly it's differ- 

ent. The camera, with slim binocular-like styling, 
looks like a prop from a Star Wars set. Recently I focused 
this camera on a colorful miniature exhibit at Kodak's 
New York offices. The viewfinder giveaway: a black-and- 
white electronic image of the scene on a miniature cathode- 
ray tube. 

Then I pushed the exposure button. Nothing—so it 
seemed—happened. But the camera had recorded the 
scene. (This prototype all-electronic camera, still under- 
going modifications, may eventually emit clicks, beeps, or 
another sound to let you know it's operating.) To view my 
snapshot, I removed a two-inch-square magnetic disk from 
the camera and slid it into a recorder-player attached to a 
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TV monitor. The color image on the screen seemed viewa- 
ble, although not especially sharp or clear. 

Kodak's unveiling of its electronic still-video camera, 
however, could have gone unnoticed. That's because the 
company played down its incomplete prototype. Instead, 
Kodak emphasized an array of ready-to-buy gear that also 
captures, stores, displays, prints, and transmits still-video 
images. The costly equipment is aimed at commercial and 
professional applications, such as photojournalism, law en- 
forcement, and business graphics. “We see a multi-billion- 
dollar business for electronic photography evolving over 
the next decade," says K. Bradley Paxton, general man- 
ager and vice president of Kodak's Electronic Photogra- 
phy Division. 

Others are eyeing those billions. Last year Canon Inc. 
and Sony Corp. first began selling commercial still-video 
systems [“Video Photography,” Oct. ’86]. Konica's new 


$4,000 still-video camera has features—and a price tag 
—similar to others on the market. Other companies have 
demonstrated prototype models. Only one, Casio, Inc., has 
shown a still-video model planned for home use. 

Casio says its VS-101, an unusual combination camera- 
playback device, will be ready for delivery in December 
at a suggested price of less than $1,000. Inside Casio's 
and other still-video cameras, a solid-state image sensor 
behind the lens takes the place of film and converts light 
into an electronic signal. This signal is stored on a stan- 
dardized matchbook-size video floppy disk, pioneered by 
Sony in the early 1980s [Amazing New World of Elec- 
tronic Photography," Dec. '81]. 

Disk images viewed on typical TVs seem similar from 
one still-video model to another. But differences emerge 
when pictures are converted into hard copies on optional 
printers, or examined closely on special TV monitors. 
Casio's VS-101, for example, can put 50 pictures on one 
disk. These images are actually a TV-picture field, which 
has half the scanning lines, or vertical resolution, of a 
full-frame TV picture (what you see every Yso second from 
a broadcast). Some cameras and recorder-playback devices 
can capture either TV fields or frames. 


A telling demo 

A Sony demonstration at PopuLar Science proved that 
differences between a field and frame can be hard to see. 
Sony's Norihisa Sayanagi spun a dial on the firm's MVR- 
A770 portable disk recorder, switching between two re- 
corded images. “Look at the edges of the vase: This pic- 
ture is a frame; this one's a field," he said, going back and 
forth between nearly identical pictures. I spotted differ- 
ences—extra detail in frame edges—only by studying 
the screen from inches away. 

Recorders such as Sony's portable machine, capturing 
images from a Super-VHS videocassette recorder [“Super 
VHS," July] or other exceptional-quality signal sources, 
can actually deliver somewhat more picture details than 
you see from broadcast TV. But the best electronic cam- 
eras, such as Sony's $4,000 MVC-A7AF, can't quite match 
a top-quality image from a station. The charge-coupled- 
device, or CCD, light sensor in the Sony camera provides 
380,000 picture elements, or pixels. The pixel density is a 
key factor that sets picture detail and sharpness. 

But mass-producing such extraordinarily complex chips 
is proving difficult even for Japan's quality-conscious semi- 
conductor plants. And some experts believe sensor chips 
with at least a million pixels are necessary for successful 
mass marketing of still-video cameras. By contrast, a pho- 
tographic transparency may have 20 million pixels. 

That gap in pixel density limits the quality of hard- 
copy prints from standard still-video gear. Kodak's new 
$4,800 printer has tiny elements that heat a ribbon, trans- 
ferring color dyes onto a plastic-coated paper. A set of rib- 
bon and paper for 100 prints costs about $115. At Kodak, 
I watched moderately sharp prints whir—in 115-second 
intervals—from this machine. 

Next year Casio's VS-101 may see competition from oth- 
ers. "We're looking at the consumer market as a second 
stage," says Joseph Wielock, national sales manager of 
Sony's Still Image Systems Division. ^We've said we'd prob- 
ably have a consumer product in the fall of 1988" E5 


Casio, Inc., 15 Gardner Rd., Fairfield N.J. 07006 
Eastman Kodak Co., Electronic Photography Div., Rochester N.Y. 14650 
Sony Corp. of America, Sony Dr., Park Ridge N.Y. 07656 
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ProMavica single-lens reflex camera from Sony (above) fea- 
tures automatic focus plus an ability to record 10 seconds 
of audio with shots. Pictures are viewed on a monitor with 
battery-powered recorder-player. Casio VS-101 camera- 
player (below) weighs 2.1 Ibs., includes a remote control. 
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Fold-up TV 


The paperback-book-sized Panasonic PocketWatch CT-333S opens to reveal a 
8-in. color LCD TV screen and an AM/FM stereo and speaker. It also comes 
with earphones. The PocketWatch, which weighs in at just over a pound with- 
out batteries, is especially great for sporting events—you can listen to radio 
commentary and catch the instant replays at the same time. A pop-up screen 
makes viewing the tiny TV more convenient. Panasonic (1 Panasonic Way, 
Secaucus, N.J. 07094) prices the CT-333S at $549. 


Video snapshots 


The new Hitachi color video printer provides 64 color tones and 525 lines of 
resolution to produce 3-by-4-in. prints from TV, VCR, or video-camera signals. 
Using a thermal-transfer process, the printer generates an image in 80 sec- 
onds. The company says that the prints are close to 35-mm-camera quality. 
The VY-100A, which has a 460-kilobyte memory, is available immediately for 
about $4,000. Hitachi, 401 W. Artesia Blvd., Compton, Calif. 90220. 
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How to use 
a camcorder 


brought to you by 


MINOLTA 


Getting professional results 
from a camcorder can be 
as easy as 
LIGHTS, CAMERA, ACTIONI 


Lights—setting the scene 

In some respects, videotaping with a cam- 
corder is like normal photography. When shoot- 
ing outdoor scenes, it's always best to keep 
the sun to your back. For indoor shots you 
may want to consider fill-in lights. 

But other factors make using a camcorder 
different from photography. What you see 
through the viewfinder is what you're getting! 
And you can compensate for mistakes by eras- 
ing and trying again. 

Consider your subject and the background 
before deciding where to shoot from. At a foot- 
ball game, for example, you should shoot the 
overall game from the 50-yard line, and as high 
up as you can be. 

Camera—make sure it's ready 

Check all controls before you start. It's a 
good idea to learn the controls blindfolded so 
that you can control the camera without mov- 
ing or shaking it, or removing your eye from 
the viewfinder. 

Always bring a spare battery; fade out if low 
light comes on to avoid sudden death on tape. 

Protect your gear with a carrying case, and 
keep it out of the hot sun. Avoid sudden tem- 
perature changes. Moving from the hot out- 
doors to an air-conditioned room could allow 
moisture to contaminate video heads and tape. 
Allow at least a half hour to let your equip- 
ment become acclimated. 

Remember, too, that sound is as important 
to good video as... video. Consider an exter- 
nal microphone for long shots, school plays, etc. 
Action—things to watch 

Consider a tripod for long shots; it's easier 
on your arms and gives you a steadier pic- 
ture. Never pan too fast, or you'll have a blur. 

Watch the lighting as you move. Think ahead 
to where you'll be and what's likely to hap- 
pen there. 

If you're taping on two different days but 
the onscreen action is supposed to be non- 
stop, beware of time indicators such as clocks 
or burning candles. 

Dorrt talk; your voice will come booming 
through. Use hand signals, instead, to direct 
the action. Keep your subjects moving and ac- 
tive for the kind of videotapes you'll want to 
watch over and over. 

Finally, for a professional look, fade in and 
out of shots. If your camcorder doesn't have a 
fade control, use the lens iris. 

The age of the camcorder is here. Have fun! 


IT’S EASY TO SEE 
| HOW MINOLTA’S CAMERA EXPERTISE 
WILL REVOLUTIONIZE VIDEO. 


[1 fet d a} 


jaster the most difficult moves. On Minoltas Multi- Dimensional =k with " uem 
maintains "n. smoothly from infinity right up to the surface of the lens even when your subject leaves the center of your frame. 


ain 


* Master difficult lighting situations. 
Master color in every kind of light— The only difference between these 2 pictures is our unique autoexposure system. 
daylight, dusk, tungsten or even fluorescent. 


Take a look at the only camcorder 
designed from scratch by camera 
experts, the Minolta Master VHS-C. 
You'll see the only one that adjusts 
automatically in all the most difficult 
lighting and focusing situations. 


Use the Master and you'll see picture 
quality beyond your expectations. 
Because the real reason the Master 
Camcorder will revolutionize video is 
that, with all its sophistication, it's still 
the easiest one to use. 


 . MASTER 


CAMCORDERS 
ONLY FROM THE MIND OF MINOLTA MINOLTA 


Quick-pick computer 


Turn on the Vendex Turbo-888, an XT-compatible 
computer, and you quickly lose control: A special 
operating-system program called HeadStart takes 
- The program lets you use the cursor-control 
; to quickly choose from its built-in word pro- 
] sheet, data base, and ut y pro- 
9, including software, kilo- 
eight-megahertz 8088 micropro- 
in. drives, Hercules-compatible 


and parallel and serial peripherals. Vendex Pacific, 
40 Cutter Mill Rd., Great Neck, N.Y. 11021 


Computertravellog P^ 


The Odometer Data Computer (ODC) 
is for travelers who want to keep track 
of their daily trip mileage. The one- 
pound computer attaches to a vehicle's 
drive shaft and records distance trav- 
eled, the day, date, and time of travel, 
as well as a year-to-date total for both 
current and previous-year travel. A 
printer provides hard-copy records of 
the data. The ODC can also assign 
purpose codes— pickup, delivery, serv- 
ice call, etc.—to log specific trips. To 
make a permanent record of travel, 
each day's travel data can be sent from 
the ODC into a home or office com- 
puter. The ODC was developed by 
Mileage Validator, Inc. (1799 North 
Graves, McKinney, Texas 75069) and 
is priced at $350. 
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. WELCOME To COMPUSERVE. À 
THE LARGEST COMPUTER INFORMATION SERVICE IN THE UNIVERSE. 
(As Far As WE KNOW) 


More people use CompuServe than any other online 
computer information service on Earth. 


Over 375,000 members access hundreds of information, 
communications and entertainment services online. 


Thousands with similar interests and special expertise 
converge regularly and exchange ideas on an ever-expanding 
list of special-interest Forums. 


They have access to a combination of more financial 
information, a greater variety of shopping services, 
and deeper research resources than any other online 
computer service. Anywhere. 


Of course, it's conceivable that there's a service like 
ours somewhere that could give you more for your money. 
Butyou may have to travel a few light-years to find it. 


Instead, all you have to do is visit your nearest computer 
dealer today. To order CompuServe direct, or for more infor- 
mation, write: CompuServe, 5000 Arlington Centre Blvd., 

43220. Or call 800 848-8199. In Ohio and 
Canada, call 614 457-0802. 


CompuServe: 


AN HAR BLOCK COMPANY 


Ges 
-LA poc 


Back-to-school computer 


Made for students, the IBM model 25 Collegiate can be used as a per- 
sonal work station or linked to an on-campus host computer for re- 
search. The unit is 40 percent smaller than a standard personal com- 
puter and comes with a security bar for permanent desk-top mount- 
ing. Also included: two 3.5-in. disk drives, 640 kilobytes of memory, 
Microsoft Windows (which contains word processing, graphics, and filing 
programs), DOS 3.3, a mouse, and special educational software for both 
teachers and students. Price: $1,664. 


of memo: 
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Big-time timer 


Wouldn't it be nice to have a timer that 
switches on the coffee maker three 
times a day, activates the air condi- 
tioner during the morning and night, 
or turns lights on randomly through- 
out the night when you're not home? 
This programmable timer from First 
Alert by Pittway Corp. (780 McClure 
Rd., Aurora, Ill. 60504) allows you 
to set eight different on/off settings 
for lamps as well as 
home appliances. 
An override fea- 
ture allows use 
of a lamp or ap- 
pliance with- 
out disturb- 
ing memory. 
The timer 
costs $27. 


— Vei 


Small size, big memory 


Radio Shack's 1400 LT portable PC contains 768 kilobytes 
y. The first 640 kilobytes are used for the DOS; 
128 kilobytes are available as a RAM-based disk (the 
memory is used as a disk drive for temporarily sav- 

ing files) or as a print spooler for printing while the 
computer continues to perform other work. The 
$1,599 unit has two 720-kilobyte 3.5-in. disk 
drives, a 25-line backlighted supertwist LCD 
screen, and a four-hour battery. Rear connec- 


tions are for AC operation, serial and par- 
allel peripherals, RGB color monitor, 
external disk, and enhanced keyboard. 
A built-in Hayes-compatible modem is 
available. 


DUAL SUPERHETER: 


ROAD PATROL XK 


IODYNE 


These Gifts Are the Way to Go 


A Radio Shack Radar Detector is Every Driver's Best Friend 


Maximum On-the-Road Awareness. Micronta 
Road Patrol XK? radar detectors offer total road 
protection and make thoughtful gifts to give or 
receive. Dual-superhet design provides astonish- 
ing sensitivity and selectivity on the highway or in 
the city. They detect all X and K band radar sig- 
nals, whether from hand-held, moving or station- 
ary units. And they work over hills and around 
corners so there are no hidden "gaps" in the 
protection. Our exclusive FAST" (False Alert 
Suppression Technology) signal processor dra- 
matically reduces interference. This winning 
combination means reliable, long-range protec- 
tion with a minimum of false alarms. Include 
power cord, dash and visor mounting hardware. 


Mini Size! Fits in a shirt pocket, yet it's incredibly 
sensitive. GaAs diode front end for extended 
range. Separate tones and LEDs let you distin- 
guish X and K band signals. Panel lights auto- 
adjust for day or night brightness. With LED signal 
strength meter and rotary volume control. Ask for 
3122-1617. Only $199.95 


Breakthrough Low Price! Dependable perform- 
ance at low cost. Synchronized buzzer and warn- 
ing light pulse faster (or slower) to indicate relative 
distance to radar ahead or behind you. With high/ 
low buzzer volume and power-on LED. Ask for 
3122-1616. Only $99.95 


Y-Adapter. Powers your radar detector and an- 
other 12 VDC accessory from one cigarette lighter 
Socket. #270-1535 Only $4.99 


Suction Cup Mount. Secures your detector to 
windshield. Removes easily so you can move 
detector to another vehicle. 2270-034 Only $6.95 


Radio Shaek 


A DIVISION OF TANDY CORPORATION 


r a 7 
| Send for Your FREE 184-Page Catalog | 
| Mail to Radio Shack, Department 88-A-381, | 
| 300 One Tandy Center, Fort Worth, TX 76102 | 
| Name | 
| STREET | 
| CITY STATE ZIP | 
L ———— J 


Radar detectors not offered where sale is prohibited by law / use may be regulated by 
state or local law. Price applies at participating stores and dealers. 


IF YOU WANT A BET TER 
COMPUTER 
BUILDIT YOURSELF. 


Heath makes 
building the 


Mee tol 386 
computer quick, 
fun, easy... 

anda great value. 


Now you can own the fastest, 
most powerful home computer 
available today- at an affordable 
cost. Just by building it yourself. 
Introducing 
the Heathkit 
H-386 Desktop 
Computer. With 
its powerful 
32-bit proces- 
sor, 16 
computing 
speed and 
"zero wait" 
technology, 


the H-386 can breeze through 
complex calculations in seconds. 
Every INTEL 80386 micro- 
processor used in our H-386 is 100% 
tested for all functions. And you 
get superb graphics because one 
video port provides dazzling 640- 
by-480 color on Zenith's new flat 


Ww 


monitor and 
another port 
drives EGA, CGA and TTL 
monochrome monitors. Both 
ports automatically emulate 
common video formats for 
easy system configuration. 
Designed for people 
using large spreadsheets, 
CAD/CAM or other compu- 
tation-intensive applications, 
or anyone who simply wants 
to own the newest, most power- 
ful hardware on the market, 
the Heathkit H-386 can be 
assembled easily and quickly. One 
or two evenings is all it takes, and 
no special tools or equipment 
are required. 

In the bargain, you get the 
satisfaction of having built a 
powerful computer system all by 
yourself, and the confidence that 
this exciting product will deliver all 


Prices, product availability and specifications are subject to change without notice. 


the performance and dependability 
you expect. At a significant 

savings over comparable off- 
the-shelf brands. 

What's more, all Heathkit 
products are backed by a 
newly extended, limited 
warranty, highly 
respected manuals and tech- 


- v e nical consultation service. 
es S So if you want a better 
c e See eo . computer, build it your- 


self. Impress your friends. 

And save 
money at the 

same time. 


To order the new Heathkit 
H-386 Desktop Computer, simply 
call toll-free 1-800-253-0570. Ask 
for operator 611. Use your Visa, 
MasterCard or Heath Revolvin; 
Charge. Or call 616-982-3614 for 
Heath/Zenith Computers and Elec- 
tronics store location nearest you. 

For more information on all 
our quality kits, send now for your 
free four-color Heathkit catalog. 
Write Heath Company, Dept. 
016-594, Benton Harbor, MI 49022. 


- . Heathkit 
[OI T MEEEESELII S o o 


Company 


‘©1987, Heath Company. 


MultiVision's multi-remote 


An entertainment system composed of gear made by different manufacturers 
means separate remote controls. With MultiVision’s MV1.1DVC, you elimi- 
nate that nuisance by integrating up to four video and audio components 
—regardless of make—and switch among them with one color-coded remote 
control. Plug in a TV and two VCRs to watch a movie, and at the same time 
monitor a program you're taping with the picture-in-picture feature, or tune 
into the sound track of “Monday Night Football” 
for a score update. The MV1.1DVC also features 
a 1- to 10-second automatic scanning of all video 
and audio sources. MultiVision Products Inc., 
San Jose, Calif.; $329. 


Personal pocket printer 


Leave letter-perfect notes with Handy Writer, a 
hand-held word processor/printer. It prints in 
seven fonts and stores up to 5,400 characters 
with an optional random- 
access-memory card. Slide 
the bottom across memo 
pads, folders, or labels, 
and this $229 machine 
uses an ink ribbon to print 
13 characters per second. 
It also has a calculator. 
From Casio (Fairfield, 
NJ.), Handy Writer will 
be available next month. 


TALK IS 
CHEAP. 


Have you heard? For less than $90 
your AT or XT-compatible com- 
puter can talk! All it needs is the 
HV-2000 Computer Voice Kit from 
Heathkit. 

Reading letters, transcriptions 
and computerized instruction can be 
easier and quicker than you ever 
thought possible. Computer games 
gain a new dimension. Your com- 
puter can even entertain children 
with stories 
and songs. 


If you have 
amodem, 
the HV-2000 
Computer Voice will allow your 
computer to recite reference and 
research information from time- 
sharing services. Or, speak radio 
transmitted ASCII information. 

The HV-2000 Computer Voice 
Card, containing speech synthesizer 
and audio amplifier, plugs into any 
AT or XT-compatible computer's 
expansion slot. An external speaker 
is also included. Versatile, Heath- 
developed software gives you a 
wide variety of voices and easy in- 
terface to high and low level 
languages. 

The HV-2000 Computer Voice. 
At less than $90, talk IS cheap. To 
order, call toll-free 1-800-253-0570. 
Ask for operator 611. Use your Visa, 
MasterCard or Heath Revolving 
Charge card. Or call 616-982-3614 
for the nearest store location. 


Heathkit 


Company 
Benton Harbor, MI 49022 


Prices, product availability and specifications are 
Subject to change without notice. 
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SATELLITE RECEIVER 


Remote earth station 


is satellite receiver is also a VideoCipher II 
scrambler, a tuner, and an actuator, all in one. 
The unit provides full stereo as well as digital 
audio sound, 34 favorite-program recall, and the 
ability to store up to 54 satellite locations. The 
receiver comes with a Smart Remote program- 
mable controller that allows you to use one remote 
for your infrared-controlled TV, VCR, compact-dise system, 
and stereo receiver. The receiver/descrambler with a Smart Remote 
controller costs $1,500. Satellite Technology Services, Inc., 11600 Lil- 
burn Park Rd., St. Louis, Mo. 63146 


Phonetic speller 


You only have to know how the 
word sounds for the Spelling Ace to tell you how it is spelled. Enter 
"newmonia" and it spells “pneumonia,” or “ocurrance” and it gives “oc- 
currence.” Unlike other correctors, the Spelling Ace uses phonetic spell- 
ing technology—enter a word as it sounds, and the machine suggests 
one correctly spelled. Franklin Computer, Pennsauken, N.J. $70. 


A mouse named joy stick 


For Commodore and Atari owners, playing with the Macintosh-inspired 
“GEOS” software has just become easier. IconTroller from Suncom, Inc. 
(Wheeling, Ill.) mounts directly on the keyboard and functions with 
fingertip control. You don't even need to use your entire hand to oper- 
ate the device, which does not require much desk space. $20. 
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Intercom and 
2-way Paging 


XE 200 with 
3 Privacy Codes 


TON A Other cordless phone manufacturers have been doinga alot 
talking. " 
Well, here's a statement that speaks Pridi A ais consumer 
magazine dida comparison study on cordless phonesc The. ihack re 
included clarity, efficiency and price. 
"Feature for feature, dollar for dollar, Uniden was Rated Best Buy.” 
Ni that! Mak worth pesing to. 


oe * uniden - 


(© 1987 Uniden Corporation of America A Nee Oeneration of Communications 


Trees 


m 
I 


Now Panasonic makes 
programming a VCR as simple 
as drawing a line. 


Once, programming a VCR was complicated and VCR. It plays movies in full VHS Hi-Fi. Theres an 


confusing. Now Panasonic introduces the new MTS decoder for stereo TV broadcasts. Its HQ 

Omnivision™ VCR (PV-4761) with Bar Code Pro- circuitry electronically enhances the image. And it 

gramming. It makes programming as easy as even has Hi-Tech-4;' a four-head video system 

drawing a line. that gives you virtually jitter-free slow motion and 
Simply pick up the wireless bar code scanner freeze frame. 

and eee eee card. Check off the day, time Panasonic Omnivision VCRs with Bar Code 


~ and channel for each pro- Programming. Now everything you need to pro- 
= — proc |gram. Then the scanner will gram your VCR is at your fingertips. 
e oare staet stoe c« |transmit all your program- 


4 SFe PAOD P1000 15 WRIDERCRDICPS 
© ERE |totheVCRvia ——————— —— ——— — 
EHI MA beam. And with : 
On Screen Display you can see every- 
thing you've programmed right on your TV 
screen. Up to 8 different programs for a full month. S Panasonic 
This new Omnivision VCR is more than just e SESS 
simple; it simply has everything you wantina a% k 
Panasonic. 


. just slightly ahead of our time « 


Nickel-hydrogen: 
a better battery? 


After more than a decade of use as 
an energy source in space vehicles, 
nickel-hydrogen batteries are ready to 
come down to earthly uses in photo- 
voltaic arrays, battery-powered vehi- 
cles, flashlights, and a broad range of 
other applications. Scientists at San- 
dia National Laboratories, in Albu- 
querque, N. M., and Johnson Controls 
Inc. in Milwaukee have been develop- 
ing the battery for terrestrial use since 
the early '80s. If they're successful 
in reducing the cost of assembly, the 
batteries may soon find commercial 
applications. 

The reason is that the nickel-hydro- 
gen system has many advantages over 
other battery systems. Sandia is cur- 
rently testing one with a photovoltaic 
array. Many photovoltaic systems use 
lead-acid batteries, which require fre- 
quent maintenance and periodic re- 
placement. Neither is needed with the 
nickel-hydrogen system. Because the 
battery is completely sealed, electro- 
lyte content remains constant regard- 
less of the number of charge-discharge 
cycles. “In fact," says Sandia's Don- 
ald Bush, "if you have proper electro- 
lyte management, you would need no 
maintenance at all.” 

Being sealed also affords the bat- 
tery a feature unique to the nickel- 
hydrogen system: Since hydrogen gas 
is formed on charge and consumed on 
discharge, gas pressure becomes a di- 
rect indication of charge; you know ex- 
actly how much energy the battery has 
left. “Essentially, you could build a fuel 
gauge out of a pressure gauge,” says 
Bush. 

Although it is primarily envisioned 
as storing energy generated by pho- 
tovoltaic systems, the nickel-hydro- 
gen battery has several other quali- 
ties that may make it the battery of 
choice in the future. Johnson Controls 


is looking at using it with power facili- 
ties, aircraft, and electric vehicles. The 
battery can be continuously and great- 
ly overcharged and overdischarged 
without much adverse effect. “You 
have internal recombination of gases 
on overcharge," Bush says. *You have 
this to a limited extent with other sys- 
tems, but they don't recombine as well 
as with nickel-hydrogen.” 

This chemical compatibility also 
makes grid corrosion negligible, says 
Richard Beauchamp of Johnson Con- 
trols. He adds: "The battery system 
is very scalable. We've made systems 
as small as the AA. And in the test- 
ing we've done so far, it looks as if. 
it has the same features as the full- 
size cell.” 

To reduce cost, the Sandia and John- 
son teams redesigned the battery's 
original configuration. Unlike its space 
counterpart, which uses separate pres- 
sure vessels for each cell, Sandia's 
nickel-hydrogen battery has a common 
pressure vessel (see drawing). Beau- 
champ says Johnson Controls is look- 
ing at using thicker positive (nickel) 
electrodes and reducing the amount 
of catalyst in the negative (hydrogen) 
electrodes to minimize cost. 

The nickel-hydrogen battery is not 
without its problems, however. “The 
ultimate failure mechanism is the 
nickel electrode,” says Beauchamp. 
“As the battery cycles [discharges and 
charges], it tends to swell and push 
against the separator and drive out 
the electrolyte.” But Bush assures that 
this problem “would manifest itself 
only after some significant length of 
time.” Nickel-hydrogen batteries are 
capable of undergoing 10,000 to 20,000 
charge-discharge cycles over a period 
of 20 to 30 years, which is about the 
life span of a photovoltaic array. — 
Eduardo R. C. Capulong 
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MODULE COMPONENTS 


H, gas forms on the negative electrode 
on charge. O, begins forming on the 
positive electrode on overcharge. The 


two combine to stabilize the pressure 
and form water. This process is re- 
versed during discharge. 


The 


Professional 
Meter for 
Personal Use. 


The standard of the industry is setting 
a new standard for home use as well. 

The Fluke 77 multimeter is ideal to 
test and repair anything electrical: home 
wiring, appliances .... even your car. It's 
inexpensive, simple to operate and 
filled with professional features. Made 
in the U.S.A. and backed by a 3-year 
warranty, the new Fluke 77 is the world's 
first handheld meter to combine analog 
and digital displays. 

For a free brochure or the 
distributor nearest you, call toll-free 
1-800-227-3800, ext. 229. Or write 
John Fluke Mfg. Co., Inc., PO. Box 
C9090, Everett, WA 98206. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 
FLUKE73 —  FLUKE75 FLUKE 77 
st (omm as 
doygiidspiy Araog/ digia ipl 
Vis, ohms, 10A diode Vols, ohms, A mA, Volts, ohms, 10A, mA, 
diode test ode test 
‘Audible continuity Audible continuity 
Qr bescdcau; Aubunge/angehold “Touch Hoi” lncion* 
2000: hour battery ile 0.5% basic dc accuracy  Autorange/range hold 
Zya warranty 7000+ hour banery ile 03% basic dc accuracy 
Zya waranty 2000+ hour batery ile 
eat waranty 


* Patent Pendi 
+ Suggested US tis price, fece January 2 1987 


© 1987 Fluke 


® 


NOVEMBER 1987 | 67 


4TH IN A SERIES 


Is Escort Scared or Smart? 


Cincinnati Microwave, the maker of Escort and Passport radar detectors, has ignored DAK's third, one-on-one Maxon 
versus Escort radar challenge. | think they're hiding behind ‘independent’ magazine reviews and refusing to meet us on the 
finaly figured out why. | believe they're in a NO WIN SITUATION! Read On. 


true field of battle. And now, I think I've 


By Drew Kaplan 

It's time to attack. No more Mr. Nice 
Guy for me. I've done everything | can to 
get them out for a conflict. 

I've offered $10,000, then $20,000, if 
they could beat Maxon's lowest price 
$99% detector (now on sale for just 
$799) by more than 10 feet. I've even 
offered to print the results in my next 
catalog, win, lose or draw. 

In a minute, I'm going to introduce 
Maxon's revolutionary new Micro-Detec- 
tor that is CORDLESS and built totrounce 
Escort and Passport, but first let's see 
what we can do to compare detectors. 

IS THIS FAIR? YOU DECIDE 

In their recent ads, Cincinnati Micro- 
wave quotes what Car and Driver Maga- 
zine's April'87 issue says about Passport, 
"At $295 direct from the factory, it's the 
most expensive piece of electronic pro- 
tection in the group, but it's worth every 
nickel in roadgoing peace of mind." 

Well, wouldn't you think that Passport 
obliterated every other detector by a 
country mile? And, don't you think every- 
one is going to go out and find the mag- 
azine and read the WHOLE review??? 

Well, look what else Car and Driver 
said in the same article (and not quoted 
in Passport ad), “As it turned out, the top 
five brands are so close in their "Overall 
Sensitivity" scores that a minor juggling 
ofthe X/K-band weighting formula would 
upset the apple cart.” Wow, imagine that! 

So, Passport didn't beat a 
mile. In fact, on the X Band tests, it 
appears that it came in 3rd in a Dead- 
Ahead Trap, 3rd in an Over-the-Hill Trap, 
and 3rd in an Around-the Corner Trap. 

But in choosing Passport as best, Car 
and Driver says, ". . an ‘excellent’ ap- 
praisal of support systems (cords, lights, 
alarms etc.) is well worth several hun- 
dred feet of warning distance..". 

Which brings me back to the point 
I've been trying to e since | first 
challenged Escort. Today, a good de- 
tector can often sniff out police radar as 
much as 60 seconds ahead. 

Traveling at 55 mph, you only cover 
about 80 feet a second. So, whether 
there's a 10' or even 100' difference in 
sensitivity, with today's detectors it just 
doesn't make much difference. 

READ THIS 


So, if Passport or Escort lose to the 


Maxon, it would be catastrophic 
for their advertising. And, even if they 
beat Maxon by a second or two, are they 
worth double or even triple the price? 

So, that's why I think they're in a no 
win situation. Without the magazine's 
loving editorial comments, we'd be down 
to who won and by how many feet? 

And while they may or may not be 
scared of losing to Maxon, so far, they 
sure seem to be smart enough to stay 
out of a footage contest. 

MAGAZINE ROUND UP 

Popular Mechanics Magazine in No- 
vember '86, in their Around A Corner Test 
said, "The low ranked . . .and Passport 
had to be rounding the bend and pointing 
at the radar gun before they'd detect it. 
Too late then!" (Not quoted by Passport.) 

Although in July, after Cincinnati Mi- 
crowave complained, Popular Mechan- 
ics said in an Around A Corner Test, 
"Consistent with the results of our pre- 
vious test, Passport was easily the best 
of the minis." (Quoted in Passport Ads.) 

Speaking of ‘consistent’, the magazines 
aren't consistent even from issue to issue. 

By the way, in July's test they hated 
Maxon, but at leastthey said, "No detec- 
tor in this group had to round the corner 
before sniffing out Smokey." 

Road and Track Magazine (September 
'86) top rated Passport even though Max- 
on (a recommended buy) appears to have 
beaten Passport in Uninterrupted Alert, 
and Passport beat Maxon in initial alert. 

So, when you get right down to which 
detector protects you, an on-the-road test 
without all the loving editorial 'quotable 
remarks' seems to be the only way to go. 

We need to win or at least tie, to prove 
to the world that our challenge is for real, 
and not, as Cincinnati Microwave said, 
"an advertising gambit". But, speaking 
of advertising gambits, read this! 

PROTECTION FROM RASHID $5? 

WHOOPEE 

Last year, Cincinnati Microwave an- 
nounced to the world, in virtually every 
magazine | picked up, that all radar de- 
tectors but theirs would be obsolete. 

It seemed that a K band collision avoid- 
ance system called Rashid VRSS would 
knock out everyone's detectors. 

Well, | said then that the $558 system 
that recommends cutting a 6%" hole in 
your grill for installation, wasn't going to 


take over the highways. 

But Cincinnati Microwave kept adver- 
tising about Rashid. (My opinion of an 
advertising gambit). It's been a year and 
nobody I've talked with has run into a 
Rashid. | challenged Cincinnati Micro- 
wave to prove that there were even 500 
on the road in the whole U.S., but they've 
been silent. (I wonder why???) 

Anyway, just to prove that we had the 
technical expertise, Maxon has devel- 
oped and implemented an Anti-Rashid 
circuit in the new Micro-Detector. 

It's added about $5 to your cost which 
we all think is a waste, but at least we 
won't get any more letters saying that 
theonly reason we think it's worthless is 
because Maxon doesn't have it. 

TRUE BREAKTHROUGH NO. FIVE 

Unlike the questionable value Anti- 
Rashid circuit from Cincinnati Microwave, 
Maxon has now leapt ahead. Now you can 
have a micro detector that operates from 
6 AA rechargeable batteries (included). 

Now you can forget plugging your radar 
detector into your cigarette lighter. A rev- 
olutionary circuit design gives you cord- 
less freedom and improved protection. 

Maxon is using a circuit used in jet 
fighters and other military applications 
which replaces the traditional Gunn 
diode oscillator with a DRO (Di-electri- 
cally Resonated Oscillator). 

The efficient DRO circuit is much more 
stable when subjected to temperature 
extremes and vibration (hence its use in 
the military, especially aircraft). Its only 
disadvantage is that it costs more. 

The new detector also has incredible 
"support systems". Its bright LEDs, dim 
themselves at night. And speaking of 
dimming, they can be switched off so 
you can't be spotted from the rear. 

And, as for the separate X and K warn- 
ing tones, not only is the volume adjust- 
able, 'Mute' lets you silence the alarms 
without adjusting volume. They will auto- 
matically reset after the alert passes. 

Youcan plug the Micro into your cigar- 
ette lighter, you can run it for about 8 
hours on its rechargeable batteries, and 
it automatically recharges from your cig- 
arette lighter overnight or while you use 
it plugged in during the day. 

OK, now it's time to prove that Maxon 
is Number One. Cincinnati Microwave, 
eat our dust! 


A $20,000 Challenge To Escort 


Let's cut through the Radar Detector Glut. We challenge Escort & Passport to a one-on-one Distance and Falsing 
"duel to the death' on the highway of their choice. If they win, the $20,000 check pictured below is theirs. 


By Drew Kaplan 
We've put up our $20,000. We chal- 
lenge Escort to take on Maxon's Dual 
Superheterodyne RD-1 $999 detector 
(right) (Now just $799 ), Maxon's new 
Mini RD25 $99% detector (middle) or 
Maxon's Cordless Micro-Trouncer $1499» 
radar detector (left) on the road of their 
choice in a one-on-one conflict. 

The real question today is: 1) How 
many feet of sensing difference, if any, is 
there between Maxon's Detectors and 
Escort's or Passport's? And 2) Which is 


more accurate at interpreting real radar 
versus false signals? 

So Escort, you pick the road (contin- 
ental U.S. please). You pick the equip- 
ment to create the false signals. And 
finally, you pick the radar gun. 

Maxon and DAK will come to your 
highway with engineers and equipment 
to verify the results. 

And, we'll have the $20,000 check 
(pictured) to hand over if you win! 

BOB SAYS MAXON IS BETTER 

Here's how it started. Maxon is a mam- 


moth electronics prime manufacturer. 
They actually make all types of sophis- 
ticated electronic products for some of 
the biggest U.S. Electronics Companies. 
(No, they don't make Escort's.) 

Bob Thetford, the president of Maxon 
Systems Inc. and a friend of mine, was 
explaining their anti-falsing Dual Super- 
heterodyne Radar detector to me. | said 
"You know Bob, | think Escort really has 
the market locked up." He said, "Our 
new designs can beat theirs". 

. . .Next Page Please 


. Challenge Continued 

So, since I've never been one to be in 
second place, | said, "Would you bet 
$20,000 that you can beat Escort?" And, 
as they say, the rest is history. 

By the way, Bob is about 6'9” tall, so if 
we can't beat Escort, we can sure scare 
the you know what out of them. But, Bob 
and his engineers are deadly serious 
about this 'duel'. And you can bet that 
our $20,000 is serious. 

Weonly ask the following. 1) The public 
be invited to watch. 2) Maxon's Engin- 
eers as well as Escort's check the radar 
gun and monitor the test and the results. 

3) The same car be used in all tests. 4) 
We'd like an answer from Escort no later 
than December 31, 1987, and 60 days 


notice of the time and place of the con- 
flict to alert the public. And, 5) If Escort 
can prove that there are even 500 Rashid 
units in operation, we will present them 
with a check for $5,000 at the conflict. 
HOW'S THIS FOR FAIR? 

Cincinnati Microwave will be deemed 
the winner and given the check if either 
Escort beats Maxon's RD-1 or RD-25 by 10. 
feet in both uninterrupted and initial 
alerts orequals the Micro-Trouncer, OR 
if Passport beats Maxon's RD-1 or RD-25 
by 2 seconds at bbmph in both uninterrup- 
ted and initial alerts or equals the Micro- 
Trouncer. So, DAK wins only if we beat 
both the $295 Passport and $245 Escort 
Radar Detectors. 

SO,WHAT* 
DUAL SUPERHETERODYNE? 

OK, so far we've set up the conflict. 
Now let me tell you about the new dual 
superheterodyne technology that lets 
Maxon leap ahead of the pack. 

It's a technology that tests each sus- 
pected radar signal 4 separate times 
before it notifies you, and yet it explodes 
into action in just 1/4 of one second. 
(1/10th second for the Micro-Trouncer.) 

Just imagine the sophistication of de- 
vices that can testa signal 4 times in less 
than a 1/4 of one second. Wow! 

But, using Maxonis easy. These long 
range detectors have all the bells and 
whistles with separate audible sounds 
for X and K radar signals. 

LED Bar Graph Meters accurately show 
the radar signal's strength. And, you 
won't have to look ata needle in a meter. 

Keep your eyes on the road, you'll see 
these meters with your peripheral vision. 

You'll have a very high level of protec- 
tion. Maxon's Dual Conversion Scanning 
Superheterodyne circuitry combined 
with die-cast aluminum ridge guide wide- 
band horn internal antennas, really fer- 
ret out radar signals. 

And the key word is ‘radar’, not trash. 
The 4 test check system that operates in 


1/4 second gives you protection from 
signals from other detectors, intrusion 
systems and garage door openers. 

So, when the lights and X or K band 
sounds explode into action, take care, 
there's very likely police radar nearby. 
You'll have full volume control, and a 
City/Highway button. 


MOREA sirrresome ninna 


Maxon detectors are backed by Max- 
on's standard limited warranty. 


Note from Drew: 1) Use of radar de- 
tectors is illegal in some states. 

2) Speeding is dangerous. Use your 
detector to help keep you safe when you 
forget, not to get away with speeding. 

DON'T WASTE MONEY 
As l've said, good radar detectors today 
are very similar. The RD-1 is great. It is 
much smaller than Escort at just 32" 
wide, 4%” deep and 1%" tall. 


woos “WANN 


If you want an even smaller detector, 
the RD-25 at just 2%” wide, 4%" deep 
and 1” tall, with its included windshield 
mount and identical specs is for you. 


Eo 


If you want `M very ane or if you 
want to forget cords and be able to slip a 


4%" wide, 3%" deep, %” tall (It mounts 
sideways to the rest) detector into your 
shirt pocket, choose the Micro-Trouncer. 
I'd love to tell you that the Micro- 
Trouncer is light years ahead in detec- 
tion, because its circuitry certainly is. 
But, I'd be into advertising gambit- 
land if | claimed that 1 or 2 seconds of 
improvement over Maxon's other detec- 
tors or even over Escort and Passport 
really make a significant difference. 
Caution: Cincinnati Microwave is right. 


There are many cheap imports that aren't 
very good. My quarrel with them is that 
exceptfor themselves, | don't know who 
they think is any good! 

CHECK OUT RADAR YOURSELF 

RISK FREE 

Put a detector on your visor, dash or 
windshield. When it sounds, look around 
for the police. There's a good chance 
you'll be saving money in fines and higher 
insurance rates. 

If you aren't 10096 satisfied, simply 
return it in its original box within 30 days 
for a courteous refund. 

(RD-1 Pictured to Right.) To get your 
Maxon, Dual Superheterodyne, Anti-Fal- 
sing Radar Detector risk free with your 
credit card, call toll free or send your 


check for DAK's $79% sale price ($4 
P&H). Order No. 6100. 
Note: An optional 
suction cup windshield 
mount and extra coiled 
power cord (we can't 
afford to throw them in 
for free) is just $5% ($2 
P&H) Or. No. 4800. is 
(RD-25 Pictured in Middle.) To get 
your Maxon, Dual Superheterodyne, Anti- 
Falsing Mini Radar Detector complete 
with 2 Power Cords, Window Suction 
Cup, Dash and Visor Mounts risk free 
with your credit card, call toll free or 
send your check for just $99% ($4 P&H) 
Order No. 6101. CA res add tax. 
(Micro-Trouncer Pictured 
to Left) To order Maxon's 
Top-Of-The-Line, DRO Cir- 
cuit Radar Detector with 
Mute, 4 Second LED Meter 
Hold, Dark Switch, Cordless 
Battery Operation (6 AA Ni- 
Cad Batteries Included) with 
Windshield, Dash, and Visor 
mounts and 2 power/charging 
Cords risk free with your 
credit card, call toll free or 
send your check for this rev- 
olutionary $249 suggested 
retail detector at DAK's mar- 
ket breaking price of just 
$149% ($6 P&H) Order No. 6102. 
OK Escort, it's up to you. We've got 
$20,000 that says you can't beat Maxon 


on the road. Your answer, please? 

Escort and Passport are registered trademarks of Cincinnati Microwave. 
Rashid VRSS, and Rashid Radar Safety Brake are registered trademark 
of Vehicle Radar Safety Systems, Inc. 


INDUSTRIES 

INC. 
Call Toll Free For Credit Card Orders Only 
24 Hours A Day 7 Days A Week 


For Toll Free Information, Call GAM-5PM Monday-Friday PST 
Technical Information. . . 1-800-272-3200 


The Great 599°° Copier Blow-Out 


DAK has obliterated the $349 suggested retail price. Now for just $99™, you can copy price lists at trade shows, articles 
in libraries, receipts in your car, stock quotes on aiplenes: recipes at home or blueprints on a construction site. 


By Drew Kaplan 
You're in a restaurant. An important 
meeting is in progress. 

The person you're meeting with shows 
you a confidential price list. You whip 
out your new Silver Reed Industrial Pock- 
et Copier and make yourself a copy. 

but.. While thousands of 
rich executives are currently increasing 
their productivity by using this sophisti- 
cated copier at mee gs, in hotels, and 
of course at home, 
expensive for the 

Well, no more. Silver Reed couldn't 
find as many rich executives as it needed, 
so DAK bought all their copiers for cash! 
Now, for just $9999, which I’ve been told 
is $40 below the Japanese manufacturing 
cost, we can all make full size, crisp, flaw- 
less copies wherever we are, instanth 

Now we can all enjoy the productiv- 
ity and luxury of the rich. We can forget 


the $349 suggested retail price. 
We can forget the 1987 Confidential 
$230 Dealer Price List Cost. Cordless, 


while 
399°. 


hand held copying is now a reali 
our limited supply lasts, for just 


HOW IT WORKS 

Dozens of magazines have reviewed 
this product because of its revolutionary 
miniaturized technology and utility. 

Just glide this less than 2 pound copier 
over any printed surface including words, 
pictures and graphs. And, your perma- 
nent copy will instantly emerge. 

This copier uses the newest sophis- 
ticated CCD image sensors to scan the 
material to be copied. 

It then digitally converts the image. 
Finally, much like a laser printer, it prints 
an image so sharp and crisp and with 
such incredibly fine dots, that it can even 
have more contrast than the original. 

Since it uses the newest thermal tech- 
nology, there are never any chemicals or 
powders to bother with. And best of all, 
absolutely no maintenance is required. 

It's a phenomenal amount of technol- 
ogy for just $99". Plus, look at every- 
thing you get! 

It comes with built-in rechargeable 
ni-cad batteries. So, you won't have to 
buy batteries. And, even the charger is 
included. There's a leatherette carrying 
case and it all fits easily into your brief- 
case, purse or overcoat pocket. 

HERE AND THERE 

So, ifyou wantto copy a column out of 
an encyclopedia, or a document that 
can't be removed from a file room or li- 
brary, or stock quotes from the paper, 
Silver Reed has the solution. 


PORTA COPY 


Athome you can copy checks, recipes 
or airline ticket schedules. 


On the road, you can copy your ex- 
pense receipts as they occur. If you're 
like me, you often lose half of them, so 
this copier is saving me a lot of money. 


And look at this. It's ideal for copying 
numbers & addresses from phone books 
in phone booths. Now you don't have to 
scribble notes; just pass the copier down 
the pages and you'll have a perfect copy, 
even from the yellow pages. 


Tah ER Ey RAN 


FINAL CLOSE-OUT 


List Price was $349 
DAK sold it for $299 


NOW JUST 
$99” 


BUT IT’S ONLY 3” WIDE 
It copies a 3” wide path, as long as 
you like, flawlessly. So, it's really great 
for sections of blueprints, computer print- 
outs and hard to copy items like box 
labels in the warehouse or on the dock. 
You can copy a typical 6" letter (that's 
the average text amount) in two quick 
passes. So, for letters, checks, research 
or newspaper articles, you can now 
copy where no copier has gone before. 
ALL THE CORDLESS USES 
From copying EKG results for doctors 
to bibliographies for students and pro- 
fessors, you'll be more productive. 
Forget taking tedious notes. Just copy 
paragraphs or sections you need. You'll 
have error free permanent records. 
You can copy charts or music. Copy 
an income statement or a balance sheet. 
And, if you've ever stood in line at a 
federal, state or city archive as | have, 
you can now copy anything instantly. 
And, speaking of aggravation, being 
stuck in a hotel room or on a commuter 
train can just devastate my productivity. 
I can't copy my notes. | can't copy sec- 
tions of articles l'm reading to show my 
fellow DAK executives, and | hate writ- 


If you make house calls to sell insurance, 
. .Next Page Please 
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. . Copier Blow-Out Continued 
or real estate, or if you simply work on 
school projects at other peoples’ homes 
as my wife does, this copier is a must. 

You can copy title reports, old medi- 
cal forms, or even original blueprints. 
For working on school projects, you can 
instantly copy class phone/address lists 
and save lots of tedious note taking. 

You can copy the front and back of a 
check. Or, you can copy a map so you 
won't get lost. It's all really easy. 

Copy driver's licenses if you own a 
store and cash checks, or if you have an 
accident. Hospitals can copy health cards 
or IDs for permanent, error free records. 

And if you're into government espion- 
age (our side only please), this copier 
should replace your old spy camera. 

Of course, the most common use is at 


your desk. You'll be amazed at how many 
things you'll copy when a copier is at 
your side. As | mentioned, if | read an 
article, | like to copy the important parts 
for others at DAK, to maximize my efforts. 


BUT IS IT REALLY GOOD? 

OK, if you're standing next to your 
desktop copier, which copier should you 
use? Well, the answer is simple. Assum- 
ing you don't have to wait for the desk- 
top copier to warm up, (the Porta Copy is 
instant on) the answer is the desktop. 

But, you'll love the quality of this cop- 
ier. You'll love all the places you can take 
it. And, now that it doesn’t cost $349, 
you'll love how much cheaper it is. 

The quality of the copy is nothing 
short of superb. So, you won't be sacri- 
ficing quality for portability. 

It's just 6%” tall, 4" wide and 174" 
deep. It weighs less than two pounds 
(Wow). It has a copy density control that 
lets you adjust for imperfect originals. 

It comes complete with a carrying 
case, a roll of paper and the recharger 
forits internal ni-cad batteries. It's back- 
ed by Silver Reed's limited warranty. 

Desktop Blow-Out Too 

If you don't need cordless portability, 
DAK also bought all of Silver Reed's top 
of the line desktop copiers too. Forget 
the $449 suggested retail price. Forget 
the 1987 Confidential $280 Dealer Cost. 

For an incredible $229 you can copy 
full 8%” X 11" papers and even books, 
flawlessly. It is maintenance free and 
doesn't require toner or powders. 

Take a moment and journey back with 
me to about 1978. My very first real lux- 
ury was renting a Xerox® machine for my 
office at home. 

Every time | made a copy of a letter or 
a magazine article, | felt successful. 

My wife copied recipes and a never 
ending series of school projects for our 
kids. | could copy checks, tax returns or 
receipts. But, it cost me $100 per month 


for the rental, plus a charge per copy. 

Well, now at home or in my own office 
at DAK, I can make perfect copies of let- 
ters and reports. | can make 8%" wide 
copies from 3" to 11" long. 

This copier is absolutely silent. There 
are nofans to disturb you. The only sound 
you'll hear is a gentle whirr during the 
actual copy process. It's absolutely per- 
fect for your desk at work. 


At DAK, we have several large expensive 
copiers. But, we have a 64,000 square 
foot building. So, they are never nearby. 
I can buy 12 of these copiers for the cost 
of just one standard machine. 

Andsince the copy quality is so good, 
several departments at DAK have their 
own. They're thrilled and I'm happy be- 
cause they save time. 
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DEARA 

Just switch it on and in 3 seconds 
you're ready to make great looking copies. 
There's even a contrast control to com- 
pensate for imperfect originals. 

It uses the same breakthrough CCD 
image sensing circuitry as the portable. 
The revolutionary computerized thermal 
technology that makes these copiers 
possible, provides you with crisp, drama- 
tically sharp copies with contrast that 
can even surpass the original. 

My wife often says she married me 
because | had a copier at home. (She 
was a teacher at the time.) And, we all 
use it a lot. From homework assign- 
ments to road maps to report cards, our 
ier is always running. 


We had to send a copy of our can- 
celled check for a house payment to our 
bank. And, | copied a poem from a book 
for my son to learn. We even made copies 
of my son's 3rd grade speech. 

This desktop copier is just 16" wide, 
1472" deep and 4%" tall. It's backed by 
Silver Reed's standard limited warranty. 

THE UGLY SERVICE PROBLEM 

Everyone knows that copiers need ser- 


tk 
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vice. But Silver Reed's sophisticated 
maintenance free thermal copiers elimin- 
ate the problem. Forget powders, toners 
and drum cleaning. Just turn these cop- 
iers on and enjoy the luxury of making 
copies whenever and wherever you want. 

MAMMOTH COPIER BLOW-OUTS 
RISK FREE 

| love having a copier. | never have to 
get in the car when | need a copy of a 
document when I'm at home. And now, | 
can even make flawless copies in an air- 
plane, a hotel room or on a loading dock. 

If you're not 10096 thrilled with either 
copier, return itto DAK in its original box 
within 30 days for a courteous refund. 

To order Silver Reed's Hand Held Porta 
Copy Cordless Copier complete with 
built-in ni-cad batteries, charger, carry- 
ing case and a 30’ roll of paper risk free 
with your credit card, call toll free, or 
send your check for DAK's limited blow- 
out price of just $99% ($6 P&H). Order 
No. 6108. CA res add tax. 

Extra 30 foot rolls of Thermal paper 
are just $1*° each. A box of 5 is just $7 
($1 P&H). Order No. 4679. 

To order Silver Reed's DeskTop AC 
Powered Copier with CCD Imaging, 3"- 
11” long Copying, for home or office use 
risk free with your credit card, call toll 
free or send your check for DAK's limited 
blow-out price of just $229 ($12 P&H). 
Order No. 6109. 

100' Rolls of Pure White Thermal Paper 
are just $4% ($1 P&H). Order No. 4836. 

Having a copier at home or in your 
briefcase is one of life's true luxuries. 
And, once you have it, you'll realize that 
it's a money saving necessity as well. 


Call Toll Free For Credit Card Orders Only 
24 Hours A Day 7 Days A Week 


For Toll Free Information, Call BAM-5PM Monday-Friday PST 
Technical Information. -800-272-3200 
Any Other Inquirie: -800-423-2866 
8200 Remmet Ave., Canoga Park, CA 91304 


BSR*s Endangered Colossus 


Prepare for bone jarring bass and dramatically clear highs from these newly developed 15" 3-way 5 speaker 
systems that nearly missed their chance to charm an audiophile's ear. BSR moved its dbx and ADC divisions 


into one facility and these speakers almost became orphans. So now, they re yours at a close-out price. 


By Drew Kaplan 

It'sashame. But, it's also a great oppor- 

tunity to get a pair of 15" audiophile 

loudspeakers with the newest in stereo 
imaging at a market-breaking price. 

Imagine a precisely matched mirror 
image pair oftop-of-the-line BSR speak- 
ers that can effortlessly recreate the cata- 
clysmic impact of a full orchestral cre- 
scendo at full volume and yet offer flaw- 
lessly subtle sound detail to 21,500hz. 

You'll thrill to thunderous bass all the 
way down to 26hz. Incredibly rich, full, 
vibrant sound at low volume will explode 
with life as you increase the volume. 

But before we examine the front speak- 
er complement, the twin overlapping 
crossovers and the top mounted sonic 
placement and ambiance speakers, let's 
see why they were almost orphaned. 

You see, BSR, the half billion dollar 
electronics giant, is the parent company 
of two of the best names in up-scale 
audio, dbx and ADC. 

Last year dbx developed a new multi- 
thousand dollar speaker system called 
the Soundfield One which lets you sit 
virtually anywhere in your room and have 
full stereo imaging and terrific sound. 

BSR decided to consolidate ADC and 
dbx into one building (still 2 companies) 
and put all its speaker efforts into dbx. 


Well, while dbx's engineers were off 
designing their multi-thousand dollar 
masterpieces, BSR's Senior Acoustical 
Engineer (he had been Fisher's Chief 
Engineer for 10 years during its top end 
component stereo days), was designing 
BSR's radically new speaker line. 

The revolutionary top of the line 15" 
stereo imaging pair pictured above will let 
you enjoy superb stereo imaging without 
sitting directly in front of your speakers. 

But unfortunately, in the consolida- 
tion move, BSR's speakers went by the 
wayside, and so did Jack. 

Enter DAK. After a few fearful nego- 
tiations and considering the engineer- 
ing costs BSR had already expended, they 
agreed to make the speakers just for DAK. 

Because there's virtually no BSR over- 
head left on these speakers, and the 
R&D was all but complete, we've gotten 
these speakers for virtually the compo- 
nent costs plus a little BSR labor. 

And don't worry about Jack. BSR had 
him finish the engineering (they really 
are great people) and they'll pay him a 
royalty on each speaker we sell. Besides, 
by the time you read this, Jack is sure to 
be snapped up as the Chief Engineer at 
another esoteric audio company. 

WHAT'S STEREO IMAGING? 

Stereo imagery is the logical separa- 
tion and interaction between channels. 
It's the successful creation of a panoram- 
ic wall or stage of music rather than the 
confined, easily located 2 speaker sound. 
IT'S WHAT'S INSIDE THAT COUNTS 

Imagine the full thunder of a kettle 
drum, or the pluck of a string bass being 
explosively recreated in your living room. 
BSR's 15" sub-bass acoustic suspension 
driver will revolutionize your concept of 


low clean bass. 

Its magnetic structure weighs a thun- 
dering 48 ounces. But that's not all. The 
magnetic field is developed by the rare 
earth metal Strontium for state of the art 
massive but flawlessly controlled bass. 

A 38mm voice coil with a 200? cen- 
tigrade temperature capacity, will handle 
the most demanding digital or analog re- 
cordings. And, a new super rigid cabinet 
design virtually eliminates coloration due 
to uncontrolled cabinet resonance. 

At low volume, the bass will fill in and 
envelop you. At high volume, your room, 
your walls and your neighbors will shake. 
(Not for apartment dwellers please.) 


MATCHED PAIRS 

The mid-range and high end of BSR's 
speakers are truly unique. Front moun- 
ted 8" polypropylene mid-range drivers 
provide rich sound while top mounted 
5" polypropylene mid-range drivers pro- 
vide an open, lifelike ambiance. 

Front mounted exponential horn tweet- 
ers provide awesome brilliance to 21,500 
hz, while top mounted tweeters enhance 
separation because they are mounted to 
the outside edge of each speaker. 

So, this system has a specific left and 
aspecific right speaker. You'll find wide, 
but interactive separation that will vastly 
widen your ideal listening area. 

The imagery will give the illusion of 
musicians actually playing in front of 
you. Your music will take on a three di- 
mensional quality. You'll enjoy superb 
stereo imagery regardless of each speak- 
er's specific placement in your room. 

MORE SPECIFICS 

The exponential horn tweeters, both 
in front and on the top of these systems, 
employ 25mm rigid phenol diaphragms 
for stability and accurate response. 

Polyamid-imid binders and ferro-fluid 
coolant allow for a 30096 increase in 
heat dissipation so you can drive the 
voice coils up to 200° centigrade. 

Now, the mid-range. Both the 8" front 
firing and the 5" top firing polypropylene 
drivers reproduce the mid-range fre- 
quencies like no ordinary speákers. 

It's amazing that so many speaker 
manufacturers simply slap in 5" paper 
mid-ranges to reproduce what's really 
the major portion of the sound spectrum. 

BSR's 8" and 5" polypropylene mid- 
ranges are rigid, exacting drivers that 
deliver incredibly pure uncolored sound. 


ey have matched 25mm voice coils, 
also protected by ferro-fluid and polyamid- 
imid to 200? centigrade. They are driven 
by powerful barium ferrite magnetic fields. 

NOT QUITE FINISHED YET 

To prevent phase shift and cancella- 
tion, two totally separate crossover net- 
works are employed in these speakers. 

All frequencies below 800 hz are di- 
rected to the 15" woofer. The front sys- 
tem routes frequencies above 800hz to 
the 8" mid-range to take full advantage 
of its superb reproduction capabilities. 
Frequencies above 3400hz are routed 
to the horn tweeter. 

The top mounted system routes only 
frequencies above 1200hz to the 5" poly- 
propylene ambiance mid-range driver, 
and frequencies above 3400hz are routed 
to the top sonic placement tweeter. 

There are level controls for both the 
top and front mounted speakers so that 
you can voice the speakers to match 
your musical taste and environment. 

Note: Only the top tweeters are moun- 
ted at the the edges. The front mounted 
tweeters are conventionally mounted 
for acoustical symmetry. 

Each speaker is fuse protected for up 
to 200 watts peak, 150 watts continuous 
power. You can operate these super ef- 
ficient speakers with as little as 20 watts. 

AND OH WHAT A PRETTY FACE 

The speaker systems are 30" tall, 19%" 
wide and 10%" deep. Their lovely oak 
wood-grain appearance is enhanced by 
the dark removable grill cloths that beau- 
tifully contrast with the rich wood-grain 
tones. They're a statement of audio ele- 
gance when placed in any room. They're 
backed by BSR's 2 year limited warranty. 
A COLOSSAL DREAM COMES TRUE 

RISK FREE 

You'll hear depth of sound at low levels 
that was previously unobtainable. And 
yes, when you crank up the volume, your 
music will explode with realism and drama. 

Try these speakers in your own sys- 
tem. Then compare them at any Hi-Fi 
Store with any pair of speakers up to 
$1000. If they don't beat all the competi- 
tion hands down, simply return them to 
DAK in their original boxes within 30 
days for a courteous refund. 

To order your matched pair of BSR 
top-of-the-line 15" 3-way 5 speaker sys- 
tems with unique stereo imaging risk 
free with your credit card, call toll free or 
send your check for DAK's market-break- 
ing price of just $299 for the MATCHED 
PAIR plus $34 for Postage and Han- 
dling. Order No. 4868. CA res add tax. 

It's a dream system for an audiophile. 
Sonically pure, thunderously powerful, 
these BSR speakers will make your future 
listening years an on-going fabulous, if 
not earthshaking experience. 
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Car-care quiz 


Our master mechanic challenges you with three tough auto 
riddles: hard starting, poor braking, and a reluctant auto- 
matic transmission. Detailed answers follow. 


By STEVE MERCALDO 
Drawings by Russell von Sauers 


Problems 


4 wnars wor? 


The owner's manual for your throttle- 
body fuel-injection-equipped Renault 
Alliance specifically states that pump- 
ing the accelerator pedal is not necessary 
during starting. And until recently, all 
that's been required for a quick start— 
even on cold mornings—is a twist of 
the key. 

But lately, the engine has become 
extremely temperamental. Occasion- 
ally it refuses to start. During one of 
these no-start episodes, you discover 
a trick. Contrary to the manual's rec- 
ommendation, a few thrusts on the 
throttle pedal at the first sign of crank- 
ing reluctance gets you started. 

Sure that the erratic starting behav- 
ior is a sign of more trouble to come, 
you decide to trouble-shoot the prob- 
lem during the next no-start. Three 
days later, the engine acts up right in 
front of your house. But rather than 
tricking it into starting, you raise the 
hood to investigate. A quick scan of 
the engine bay shows nothing unusual. 

You ask your friend to get behind the 
wheel and crank the engine without 
squeezing the gas pedal. The engine 
cranks strongly—but doesn't start. 
Are the spark plugs getting power? 

To check for spark, you use a pair 
of insulated pliers to hold a plug cable 
about '4 inch from the block. When 
the engine cranks, a sharp blue spark 
cracks across the gap between the 
block and cable end. 

Perhaps there's a fuel-delivery prob- 
lem. You yank the air cleaner and ask 
your helper to crank the engine. Odd- 
ly, there's no fuel spraying from the 
injector nozzle. You check the fuel fil- 
ter. It's clear. Your partner cranks the 
engine again and you reach in and 
snap the throttle linkage, hard. Fuel 
spurts from the injector, and the en- 
gine comes to life. 
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The repair manual suggests that 
poor fuel-pump pressure could cause 
a no-start. In the driveway one morn- 
ing you get an opportunity to check 
the fuel-delivery pressure during an- 
other no-start. With a pressure gauge 
teed into the line between the fuel 
pump and the throttle-body, or TBI, 
unit, you get a 14-psi reading. That's 
well within the cranking spec in the 
manual. 

When the pressure proves healthy, 
you begin to suspect a faulty wire to 
the injector. Following the procedure 
in the manual, you check for battery 
voltage at the TBI unit. First you re- 
move the harness connector from the 
injector. While your assistant turns 
the key, you connect a voltmeter be- 
tween the ground and one of the in- 
jector leads. The reading on the meter 
is 12.5 volts. Now you disconnect the 
ground wire between the injector and 
computer and check it with an ohm- 
meter. It also passes the test. 

The manual lists some basic facts 
about the TBI system. For instance, 
the on-board computer, or electronic 
control unit, is the brain of the sys- 
tem. It receives information in the 
form of low-voltage signals from vari- 
ous engine sensors and switches. The 
computer uses this information to de- 
termine the amount of time the injec- 
tor will spray fuel into the intake 
manifold. One page of the manual 
has a short list of these sensors and a 
brief description of their functions. 
First on the page is the manifold air- 
temperature sensor. It, of course, mea- 
sures the temperature of the incoming 
air-fuel mixture. Next is the coolant 
sensor. Screwed into the engine's water 
jacket, it signals the computer when 
the engine reaches operating tem- 
perature. Third down the list is the 
manifold absolute pressure sensor. It 
measures engine vacuum. High vac- 
uum signals light load; low vacuum 
signals heavy load. The fourth sensor 
on the list is the wide-open-throttle, 
or WOT, switch. Mounted on the throt- 
tle linkage, it signals the computer 
when the driver mashes the pedal to 
the floor during a high-speed pass. The 
computer then tells the injector to 


dump in extra fuel for this high-load 
condition. A secondary function of this 
switch helps clear a flooded engine. If 
the switch is activated during start- 
ing (pedal fully depressed), the com- 
puter cuts power to the injector. The 
last signal sender listed is the throttle- 
position sensor. Like the WOT switch, 
it's mounted on the throttle linkage. 
Its job is to tell the computer how 
much the driver is increasing or de- 
creasing the throttle opening. 
What's causing the no-start? 


2 Brake-balance bingo 


You're driving in a heavy rain at 15 
mph when a traffic light ahead turns 
red. As you gently apply the brakes, 
the front tires of the car begin to skid 
and the nose of the car pitches down- 
ward strongly. You pump the brakes 
and bring the car to a wiggly stop. 

The rest of the way home you care- 
fully brake while nervously monitor- 
ing the car's new nose-down stopping 
behavior. You find that light pedal ap- 
plications at low to moderate speeds 
provide an odd forward pitch during 
stopping. But at highway speeds, the 
car seems to brake normally during 
strong pedal applications. 

Maybe the problem is caused by a 
bad tire or a binding brake compon- 
ent. A check reveals tire pressures 
are within two pounds per square inch 
of the specification on the car's door 
jam. With the vehicle jacked and sup- 
ported, you slowly rotate the tires by 
hand, looking for uneven tread depth, 
misaligned belts, bulges, and cuts. 
Nothing. Could a disc-brake caliper 
or drum-wheel cylinder be binding? 
After pumping the brake pedal sev- 
eral times, you spin each of the tires 
by hand to check for drag. All rotate 
freely. 

Next on the list: the master cylin- 
der. There seem to be no obvious leaks, 
despite the fact that both brake-fluid 
reservoirs are a bit low. Could fluid 
be spilling into the power-brake unit? 
To check this possibility, you discon- 
nect the vacuum hose between the 
power-brake unit and the intake man- 
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Car-care quiz continued 


ifold. If there is a leak, the inside of 
the hose should be wet with brake 
fluid. A tissue pushed into the hose 
comes out dry. You reconnect the hose. 

To check power-brake-unit opera- 
tion, you pump the brake pedal until 
it becomes hard. Then, while holding 
pressure on the pedal with your foot, 
you start the car. As the engine fires 
up, the pedal drops slightly. You con- 
tinue to hold pressure on the pedal 
for about a minute. The pedal holds 
firm. The power-brake unit is fine. 

The next areas checked are the brake 
drums and calipers. Because the back 
brakes seem to lack normal bite, you 
start by pulling the rear drums. Al- 
though worn past half their full lining 
thickness, the shoe wear is even and 
normal, considering the accumulated 
mileage. Next you inspect the wheel 
cylinders. There is no fluid escaping 
from the cylinder dust boots, and no 
sign of rust. The shoe hardware checks 
out; return springs, hold-down clips, 
backing plates, and the automatic- 
adjuster mechanism all look good. 

Up front, the calipers are dry, and 
although pad wear seems well along, 
the wear is even and normal. When 
compressed with a C-clamp, each cal- 
iper piston moves freely in its bore. 
Caliper anti-rattle clips, bushings, 
and pins are all in place and in good 
condition. 

You continue your brake inspection 
by supporting the car on stands, slid- 
ing underneath, and inspecting the 
flexible hydraulic hoses and steel tub- 
ing. Lying on your back, you trace the 
progress of the lines from the master 
cylinder to the wheels. After the two 
lines leave the master cylinder, they 
go directly into a small box. The man- 
ual calls it a combination valve. From 
this valve, the tubing travels to each 
of the four wheels. There are no leaks, 
cracks, or dents in the tubing. Hav- 
ing found nothing, you button every- 
thing up. 

A few days later, a savvy friend lis- 
tens to your tale of woe and suggests 
that the hydraulic pressure in the sys- 
tem be checked by a brake shop. 

The pro at the shop begins his in- 
spection with a road test. He agrees 
with you about the front-brake sensi- 
tivity at low speeds. He then decides 
it’s time to check the pressure in the 
lines. To check pressure to the rear 
wheels, he installs a hydraulic gauge 
with a T-connection between the mas- 
ter-cylinder port marked “R” and its 
steel tube. He also installs the same- 
type fitting and gauge between the 
combination-valve port and the steel 
tube to the rear wheels. 

Now it’s time to take some readings. 
When you apply heavy pressure to the 
brake pedal, the gauge at the master 
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cylinder reads 1,000 psi. The gauge 
connected between the combination 
valve and rear brake tube reads 600 
psi. He repeats the test; only this time, 
he asks you to apply light pressure to 
the brake pedal. The gauge at the 
master reads 85 psi—and so does the 
other gauge. 

Hydraulic pressure to the front 
brakes must now be checked. One of 
the gauges is installed between the 
master-cylinder port marked “F” and 
the combination valve. The other gauge 
is plugged in between the combina- 
tion valve and the front brakes. Under 
heavy pedal pressure, both gauges 
read 1,000 psi. When you apply light 
pedal pressure, both gauges read 85 
psi. 

What's causing the unbalanced 
brake condition? 


3 Torpid transmission 


For the past few months your auto- 
matic transmission has been acting 
like a school kid in the morning. It 
takes its own sweet time to get mov- 
ing. You start the engine and drop the 
selector into drive. But instead of the 
car moving off, there's roughly a five- 
second interval before the drive wheels 
start to turn. Oddly, the problem only 
occurs after the car has been parked 
overnight. If the car has been parked 
for anything less than four hours, it 
moves right off. Shifting occurs at the 
proper road speeds, and the transmis- 
sion sounds fine. 

You begin your trouble-shooting by 
checking the transmission-fluid level. 
With the engine idling at operating 
temperature and the gear selector in 
neutral, you pull the dipstick. The oil 
on the stick kisses the full mark. 

To be a bit more thorough in your 
inspection, you wipe the dipstick on a 


BRAKE DRUMS 


white tissue and examine the residue. 
The oil leaves a dark red stain that’s 
free of particles. You also pass the stick 
under your nose. The scent is normal, 
with no burnt odor. It’s been about 
30,000 miles since the last transmis- 
sion-fluid change. A change is overdue. 

With the car safely jacked and sup- 
ported, you begin your oil and filter 
change. A peek into the drain pan re- 
veals no clues. The fluid is essentially 
clear, with no unusual foreign mat- 
ter. The filter is another story. It’s 
practically clogged. And when it’s re- 
moved, oil gushes from the valve body. 

You're optimistic as you secure the 
new filter and pan in place. With the 
car back down on the ground, you top 
off the transmission fluid. But the 
next morning you're back to square 
one. The transmission pulls the same 
time-lag routine. 

Perhaps the transmission simply re- 
quires an adjustment. According to 
the manual, there are two adjustable 
transmission bands. Both can be ad- 
justed with the transmission in the 
car. The only special tool required is 
a torque wrench. You go ahead with 
the simple procedure outlined in the 
manual. Again you must wait until 
the next morning to check the repair 
results. Dawn brings disappointment. 

You decide you'll take one last glance 
at the repair manual before calling in 
an expert. The manual shows a view 
of your transmission with an arrow 
pointing at a component called a vac- 
uum modulator. A vacuum tube is con- 
nected between the modulator and the 
intake manifold. According to the man- 
ual, the modulator aids in shifting the 
transmission from gear to gear. The 
manual also details a simple test pro- 
cedure for the unit. 

The modulator test's first step re- 
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Car-care quiz continued 


quires that you check for vacuum at 
the intake manifold. When the engine 
is started and a vacuum gauge is at- 
tached to the tap on the manifold, the 
gauge reads 19 inches. To check the 
hose from the manifold tap, you in- 
stall the gauge on the end of the hose. 
The reading is 19 inches. 

To check the modulator, you need a 
hand-operated vacuum pump. Rather 
than borrow one, you decide to spend 
the $18 for a new modulator. The drive 
to town for the modulator heats up 
the engine and transmission, so you 


put the modulator transplant off until 
the next day. 

Bright and early, you crawl under 
for the modulator swap. Transmission 
fluid gushes out when you unscrew the 
modulator. Quickly you spin the new 
modulator into place and replace the 
vacuum hose. You estimate the oil loss 
at about half a quart. 

Before starting the engine to top off 
the oil, you pull the dipstick to install 
the funnel. Something catches your 
eye before you set the stick on the 
workbench. The fluid level on the dip- 
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stick is easily three inches over the 
full mark on the dipstick. 

Now you're really puzzled. At least 
a half quart of oil was lost during the 
modulator change. And you know the 
transmission wasn't overfilled because 
you changed the filter and oil just a 
few days ago. 

But this isn't the end of the puz- 
zles. When you start the engine and 
leave it idling, the oil level drops below 
the full mark to the ADD ONE PINT" 
mark. 

Why is your transmission a late 
starter? 


Solutions 


4 The wide-open-throttle switch is 
defective and must be replaced. The 
switch is intermittently sticking in the 
full-throttle position. The first tip-off 
was the engine start after the throt- 
tle linkage had been snapped from an 
open to a closed position. Apparently, 
the linkage movement temporarily 
frees up the binding switch. The WOT 
switch mounts on the throttle link- 
age. Stomping the accelerator to the 
floor during passing activates it. The 
switch’s primary function is to signal 
the computer for a fuel-fat intake for 
extra muscle. The computer accom- 
plishes this by holding the fuel injec- 
tor open longer. 


WIDE-OPEN-THROTTLE SWITCH 


It was the switch’s secondary func- 
tion that complicated your starts. This 
second job is to clear a flooded engine. 
If the throttle is floored while the en- 
gine is cranking, the wide-open-throt- 
tle sensor sends a signal to the com- 
puter to suspend fuel injection. 


2 The metering, or hold-off, section 
of the combination valve is defective. 
It is allowing premature front-disc 
brake application under light braking. 
A combination valve is not repairable. 
It must be replaced to restore proper 

balance. 
Disc brakes do not use brake-pad re- 
turn springs. In fact, the pads ride ex- 
Continued 
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Exciting NEW Car Wax In Colors! 


e Helps restore original 
colored beauty. 

e Eliminates swirl marks. 

e Eliminates white 
residue. 

e Covers “spiderweb” 
scratches. 

e Made with pure 

carnauba. 

No abrasives. 

Easy on, easy off. 

10 colors. 

Inexpensive ($9.95). 

Satisfaction guaranteed. 

Fast toll free number. 

e Great gift item. 


THE ONLY CAR WAX 
IN COLORS. 

Cars come in all sorts of colors. 
Color was important to you when 
you chose your car. Why not protect 
that color with a wax that comes in 
colors? After years of research, the 
KolorKey Company has patented a 
process by which color is added to 
pure carnauba wax. Now you can 
make the color of your car richer 
and deeper with the ONLY car wax 
in colors. There are ten colors to 
choose from: black, red, brown, yel- 
low, silver/gray, burgundy, green, 
navy, light blue and natural (clear). 
Choose the color that most closely 
matches your car. 

NO WHITE RESIDUE. 

Removing the swirl marks, white 
residue and powder that other waxes 
leave make waxing a tedicus task. 
With KolorKey there is absolutely 
NO white residue, NO white pow- 
der, NOswirl marks, and NO tedious 
detail work. 

CONTAINS PURE CARNAUBA 
WITH NO ABRASIVES. 

KolorKey's patented formula is 
made with only the finest grade of 
pure carnauba and contains abso- 
lutely no abrasives. KolorKey is safe 
on all types of car finishes. 


COVERS TINY SCRATCHES. 

KolorKey removes those tiny 
"haze" or“spiderweb” like scratches 
on all colors, even on black. 

EASY ON, EASY OFF. 

KolorKey's smooth liquid car- 
nauba goes on easy and unlike 
waxes that become hard to get off 
after drying, KolorKey is easy to get 


off. Many havecuttheirwaxing time 
in half with KolorKey. 

HOW LONG DOES 

KOLORKEY LAST? 

KolorKey leaves your car with a 

tough protective high gloss shine 
that will normally last over half a 
year. Use it 2-3 times a year for 
maximum protection. Many find 
KolorKey such a joy they wax every 
few weeks. KolorKey comes in 16 
oz. bottles, enough for 2-3 waxes 
each. 


SATISFACTION GUARANTEED 

If you are not satisfied with any 
KolorKey product, simply return the 
unused contents to us and we will 
gladly refund your full purchase 


price. 
HERE'S WHAT 
OUR CUSTOMERS SAY 

*...| own a Porsche, and am a fanatic 
about its care. One thing that your wax 
does is take out the swirl marks from my 
car. After waxing with KolorKey, my car 
looks like it did when it left the show- 


room floor" Bill S. - Dallas, Texas 
^... This is the best car wax! have used. 
Usually a carnauba wax is very hard to 
get off my car after it dries. KolorKey 
goes on easy and comes off easy, and 
itseems to make the color of my car look 
much deeper and richer.” 
Jack N. - Anthony, New Mexico 
.. lam sold on your car wax in colors. It 
is not only the best wax | have used, but 
the elimination of the white residue and 
powder on my burgundy car makes the 
waxing a joy.” 
John P. - Santa Rosa, California 
“... have used many different brands 
of car waxes over the last 36 years, but 
since | used your KolorKey recently | 
discovered what | have been missing." 
Francis W. - Baltimore, Maryland 
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IN COLORS. 

If your paint is dull, faded or oxi- 
dized, or if it has tar spots or water 
spots or old wax and polish buildup, 
use our exciting new colored polish- 
ing cleaner before waxing. It con- 
tains amazing new KAOPOLITE* (a 


substance used to polish expensive 
jewelry) andit will shine new life into 
your paint. It is so gentle it cannot 
even leave a "spiderweb" scratch 
on your paint and it will not leave 
white residue or powder. It may 
save you the cost of a paint job. It 
also comes in 16 oz. bottles in the 
same 10 colors as our wax. 
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enhance the color of your vinyl and 
protect it from cracking, chipping, 
peeling, and discoloring. It will also 
protect it from the ultraviolet rays of 
the sun, dirt, grime, and soap creat- 
ingasmooth, slick, protective finish. 
You can also beautify rubber with it. 
It comes in 16 oz. bottles in six 
colors: black burgundy, navy, brown, 
silver/gray and natural (clear). Sim- 
ply order the color that most closely 
matches your vinyl. 
DEALERSHIPS ARE AVAILABLE. 
FAST TOLL FREE NUMBER. 

For purchase or further infor- 
mation, call toll free 1-800-227-5425 
(in Colorado, call 303-772-4797) or 
send to KolorKey, 407 Del Rio Road, 
Berthoud, Colorado 80513. 

PRICES: $9.95 each + $3.00 ship- 
ping. FREE shipping on 4 or more bot- 
tles of KolorKey products. 


— bts. car wax, color(s) 
— —— btls. cleaner, color(s) 

btls. vinyl wax, colos . ~ 
OCOD. D VISA/MG 


Exp. 


O Check 
Card # — 
Name. 


Address — y= 
(GIVE STREET ADDRESS FOR U.P.S. DELIVERY) 


Zip 


FOREVER YOUNG-FOREVER YOURS 


“The Classic Gazelle” 


Return to the era of boot- 
leg booze, the speakeasy 
and footloose flappers 
With your own hands — 
move backward in time 
to when the motorcar 
was beauty in motion 
This easy-to-assemble 
replicar is from the com- 
pany that leads in 
product engineering and 
innovations. The thrill is 
in the first time you 
wheel the "old timer" 
onto the road, and are 
able to shout... "I BUILT 
IT MYSELF!” 


Fri. 9 AM - 9 PM, Sat. 9 AM - 5 PM 
Sun. 11 AM - 11 PM 


Enclosed is $1.00 for each full color brochure and 
consumer buying guide for Replica assembly: 


Gazelle Classic Speedster C 

Classic TD Classic Speedster. 

Please charge my: [C] Mastercard [C visa C Am. exp. 
Acct. No, - Exp. Date. 


Available in front. 
or rear engine drive. 


CALL TODAY - TOLL FREE 
1-800-252-7742 
Look for our displays in over 50 major 
airports. 

©1987, Classic Motor Carriages 


Home Phone ( 

"Area Code! 
Bus. Phone ( 

are 


Signature 


Builder? Do-it-yourselfer? This 
is your opportunity to start a profit- 
able new business! Now you can 
become a distributor for Tri-Steel— 
America’s largest manufacturer of 


strong, energy efficient (R-30), low 
maintenance steel frame homes. 

Business opportunities start at 
only $2,950 and are backed by 


80 | POPULAR SCIENCE 


Tri-Steel training and support. 
For a FREE BROCHURE and 
more facts on how you can become 
an independent distributor of steel 
frame homes, please call Tri-Steel 

today, toll free at: 


1-800-433-5555 


or 1-800-433-5553 TX 1-800-772-5909 


Changing the wa 
America bui 
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tremely close to the spinning brake 
rotor. As soon as pressure is applied 
to the caliper piston, the pads instantly 
grip the rotor and start to slow the 
wheel. 

Rear drum brakes, however, use re- 
turn springs to pull the shoes away 
from the drum. Hydraulic pressure to 
the drum's wheel cylinder must over- 
come return-spring tension and move 
the shoes a considerable distance to 
the drum surface. In other words, a 
drum-type brake needs more time than 
a disc to act. 

The gauge tests told the story. Un- 
der heavy pedal pressure, the gauge 
at the master-cylinder front outlet 
and the combination outlet to the 
disc brakes both registered 1,000 psi. 
That's normal. The metering valve 
does not interfere with disc-brake 
pressure during hard stops. 

But when the brake was applied 
with moderate or light pressure, both 
gauges read 85 psi. This indicated a 
problem. Pressure should have been 
reduced to the front. The gauge read- 
ing for the front brakes should have 
been somewhere between 3 and 30 psi. 
These pressures would have indicated 
normal valve operation. 


3 Oil is draining out of the torque 
converter during long periods. Over- 
hauling the transmission is the only 
cure. Depending on the application, 
the loss of oil from the converter can 
be attributed to worn internal seals, 
bushings, or valves. 

The fluid-filled converter acts like 
the clutch in an automatic transmis- 
sion. But for it to function properly, it 
must be fully filled with transmission 
fluid. If oil drains from this unit, 
power will not be delivered between 
the engine and transmission until 
the transmission oil pump refills the 
converter. 


TRANSMISSION 
HOUSING 


The clue was the higher-than-nor- 
mal oil-fill level discovered before the 
engine was started. Oil had obviously 
drained out of the converter and into 
the transmission's fluid reservoir. Of 
course, replacing the modulator with- 
out testing it was a costly mistake. 
Always test—don't guess. ui 
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What’s News 


lar 
Science 


Tire myths . . . continued 


In this space last month I reported on 
the work of two researchers who chal- 
lenged conventional wisdom in the use 
of tires. Floyd S. Conant and Richard 
L. Fuller of Standards Testing Labo- 
ratories, I wrote, had published a pa- 
per saying it's OK to mix bias-ply and 
radial tires in any manner, despite 
what you may have heard to the con- 
trary. “No modern automobile can be 
made unstable by fitting it with any 
mixture of modern tires of equivalent 
size," they concluded. 

The rebuttal has been quick and 
forceful. "The Tire Industry Safety 
Council and the industry are aware 
of the improvements in automobiles 
and tires and have accepted intermix- 
ing of radial and non-radial tires... 
in certain specified limited configura- 
tions... ,” wrote Donald G. Brotzman, 
Chairman of the Tire Industry Safety 
Council. *However, because of safety 
considerations and some state laws, 
we do not recommend unlimited 
mixing.... 

"The Rubber Manufacturing Asso- 
ciation has endorsed the following rec- 
ommendations for tire mixing: 

1) It is preferred that all four tires 
be the same size and construction. 

2) Match tire size designations in 
pairs on an axle, except for temporary 
use of a spare tire. 

3) If two radial tires and two non- 
radial tires are used on a vehicle, put 
radials on the rear. 

4) Snow tires should be applied in 
pairs to the drive axle or to all four 
positions. Never put bias or belted 
snow tires on the rear if you have ra- 
dials on the front. 

5) Match all tire sizes and construc- 
tion on four-wheel-drive vehicles." 

Brotzman also said that his organi- 
zation's position was consistent with 
that of the National Highway Traffic 
Safety Administration, and quoted 
from NHTSA releases, including the 
following: *Our research shows a ve- 
hicle's basic handling characteristics 
may be adversely affected when tires 
are intermixed... and serious safety 
consequences could result." 

No sooner had the Tire Industry 


Safety Council responded than we re- 
ceived a news release from Armstrong 
Tire Co. also commenting on the re- 
search cited earlier. The work support- 
ing unlimited intermixing "is contrary 
to consistent findings of government 
and tire industry laboratories," it said. 
And it urged drivers "to continue fol- 
lowing the tire industry and govern- 
ment long-standing policies on tire 
application." 

Do you have a point of view on this 
matter? If so, let me hear from you. 


Man-powered milestone 


The Light Eagle, a man-powered air- 
craft built by a Massachusetts Insti- 
tute of Technology group [“88-Pound 
Pedal Plane,” Feb.], has taken another 
step toward its ultimate goal. That 
goal: to re-create Daedalus's feat in 
Greek mythology —flying over the sea 
from Crete to Greece. 

The newest accomplishment is the 
plane's first over-water flight. It hap- 
pened at Charlestown, R.I., one wind- 
less dawn in August. With Glenn 
Tremml in the cockpit pedaling furi- 
ously, the Light Eagle headed out over 
Long Island Sound for a 21-minute 
5.5-mile round trip. The flight had a 
serious purpose: to test over-water 
performance of the superlight air- 
craft. But Tremml may have discov- 
ered something about pilot motivation 
when flying over water as well. “I did 
have a fleeting thought that all I could 
see was water in front of me," he said. 
“It’s more of an incentive to stay up.” 
The ultimate pilot on the actual Crete- 
to-Greece attempt will need a lot of 
motivation. The 69-mile flight will 
take four to five hours. The longest 
flight to date is Light Eagle’s 36.45- 
mile flight, which set a new world 
record in January. 


Microwave landing at last 


Much touted microwave landing sys- 
tems [^FAA's Revolutionary Control 
System,” Oct. '82] are about to arrive. 
And that should help straighten out 
some of the air-traffic-control problems 
that have become increasingly worri- 
some. With current instrument land- 


ing systems, airplanes approaching a 
runway must all line up along a single 
approach path and follow each other 
in. With microwave, planes can follow 
different flight paths, yet all end up in 
sequence at the proper runway at the 
proper time. Then a given runway can 
handle more planes and do it more 
safely. Some of the first systems, says 
the FAA, will be delivered by Hazeltine 
Corp. next spring and are slated for 
the high-volume New York metropoli- 
tan area. 


Honors 


Arthur Fisher, long-time PoPULAR 
Science science and technology editor, 
has won the American Chemical So- 
ciety's James T. Grady-James H. Stack 
Award for Interpreting Chemistry for 
the Public. The award was established 
in 1955 "to recognize, encourage, and 
stimulate outstanding reporting di- 
rectly to the public, which materially 
increases the public's knowledge and 
understanding of chemistry, chemical 
engineering, and related fields." 

The Grady-Stack award is unique 
in that, unlike other science writing 
awards, it is given not for a single ar- 
ticle or book but rather for an entire 
body of work drawn from a writer's 
career. Arthur's entry consisted of 
writings spanning more than 20 years, 
including more than a dozen articles 
from PoPruLAR Science and samples 
from more than 200 monthly "Science 
Newsfront" columns he has written for 
Popuar Science since 1969. 

The award consists of $3,000 and a 
gold medal. This is the third major 
science writing award Arthur has re- 
ceived in three years. He won the 
American Association for the Advance- 
ment of Science-Westinghouse Award 
last year and the American Institute 
of Physics Award in 1985. Only two 
other science writers have received all 
three prestigious prizes. 
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RACING WITH 


What better place for a solar car race than the sun-baked interior of Australia? Some heavy- 
hitting auto companies—as well as academic teams and photon-power enthusiasts—are 
jumping at the chance to show off the latest in solar-vehicle technology. 


By DAN McCOSH 
Detroit Editor 


watching for kangaroos while heading north from 
Adelaide on the Stuart Highway, a truck driver 
seeing a string of shimmering gold-plated apparitions 


A fter a couple of days of scorching sun and nights 
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appearing on the horizon might think he’s spotted the ab- 
original spirits said to haunt the Devil’s Marbles, the red- 
rock formation halfway along the road that bisects the 
Australian continent. 

But the flattened buglike vehicles are real enough. Com- 
ing toward him are the leaders in the Pentax Solar Chal- 
lenge, the first race across the 1,950 miles of central 


Australia in cars powered solely by energy from sunlight. 

Closer up, the scaly layer of silicon crystals along the 
broad tops of the vehicles becomes visible. The sun soak- 
ing into the photoelectric arrays provides silent power, an- 
nounced only by the whirring of chain drives. But the sun 
is an adversary as well, turning the cabins into sweaty 
greenhouses and stewing the drivers. Most ride suspended 
in netting to let the sweltering air flowing through their 
capsules do what cooling it can. 

Even worse than the heat is the fear-inspiring prospect 
of the onrushing monster trucks. The biggest rigs in the 
world traverse this stretch of highway—triple-trailered 
"road trains” 150 feet long running at better than 80 mph, 


Race rules give designers freedom to find 
imaginative solutions to the challenge of 
packaging solar paraphernalia. Ford of Austral- 
ia’s entry is at left. From top: cars built by Austral- 
ian Geographic's Team Marsupial, Rolf Disch of West 
Germany, and John Paul Mitchell Systems of Hawaii. 


THE SUN 


leaving the turbulence of a passing freight train in their 
wake. Lying half on their backs, encapsulated in some- 
thing that looks for all the world like a 450-pound leaf, 
the drivers of the solar racers watch them coming head 
on, closing at 130 mph. 

This is the scene expected when a dozen or so of the 
most advanced solar cars ever built gather to race across 
Australia this month. The spectacle is the brainchild of 
Hans Tholstrup, the beefy Australian promoter who led 
the first solar-powered crossing of the Australian conti- 
nent from Perth to Sydney in 1983. Since then, solar rac- 
ers have made big strides in technology. 

Continued 
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Entries in the Solar Challenge are getting backing 
from aerospace giants, including General Motors’ Hughes 
Aircraft Co. and Ford Aerospace. The high-tech racers an- 
ticipate steady speeds in excess of 50 mph, with battery- 
assisted bursts beyond 80 mph. 

Even the most optimistic solar racers still don’t see the 
world on the threshold of a sun-powered car for personal 
use. But the speeds achieved reflect recent advances made 
in technologies that eventually will become part of the 
family car. Entrants in the race from more than a half- 
dozen countries use new high-efficiency electric motors, 
high-output solar cells, lightweight materials, and sophis- 
ticated aerodynamics. These advances let the racers tran- 
scend the kiddy-car category in which solar power has 
been stuck for years. 

The most ambitious entries are likely to be those spon- 
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The Sunraycer (top), built by specialists from several Gen- 
eral Motors divisions, draws power from a solar array 
mounted in a graphite-composite frame that conforms to 
the organically shaped car’s back. The canopy is gold plated 
to reflect infrared light and help keep the cockpit (above) 
cool, like the faceplate of an astronaut’s helmet. Techni- 
cians at AeroVironment examine the vehicle’s composite 
skin after a heat-curing cycle (above left). Left: The author 
takes a battery-powered spin in the stripped-down chassis. 
Finished car will use regenerative braking that feeds elec- 
tricity back to the batteries by using the drive motor as a 
generator when the driver takes his foot off the accelerator. 


sored by General Motors Corp. and Ford Motor Co.; both 
firms tapped into the technological resources of their aero- 
space subsidiaries. GM's interest was whetted by its recent 
acquisition of Hughes Aircraft and its investment in a 
new plant to produce Magnequench, a high-strength 
magnetic material used to make compact and powerful 
electric motors [“Mighty Magnet,” Feb. '85]. GM Research 
Labs custom-built a brushless DC Magnequench motor for 
the solar car that is 92 percent efficient, compared with 
the 75-percent efficiency of most DC drives. 

To find out what other kinds of technology go into a 
contender, I visited AeroVironment Inc., in Simi Valley, 
Calif., where the GM-sponsored Sunraycer was being as- 
sembled. As I arrived, the upper half of the plastic body 
was just coming out of the oven, where it had been baked 
to cure adhesives. “It’s a layer of honeycomb sandwiched 


between two layers of Kevlar,” Dr. Alec Brooks, proj- 
ect manager for AeroVironment, told me. “This is air- 
craft material; it’s light, strong, and stiff.” The Nomex- 
Kevlar aramid composite was one key to the extremely 
light weight of the GM car—some 360 pounds, including 
batteries. 

Brooks told me that rules of the race dictate a maxi- 
mum “footprint” for the solar panels. That means the eight- 
square-meter collector surface area is measured from 
directly overhead. The footprint rule is responsible for the 
wide variety of designs entered. Vertical panels or arches 
are legal ways to increase collector surface area, although 
vehicle height is limited to two meters. 

The GM team chose to contour the Sunraycer’s solar 
array, mounting it flush with the body. The flattened, 
rounded shape that resulted has a vaguely fishlike ap- 
pearance. Tested in the California Institute of Technology 
wind tunnel in Pasadena, the Sunraycer is said to have 
the lowest drag coefficient ever recorded for a land vehi- 
cle (GM won't reveal the actual number). 

The silicon solar collectors are modified satellite power 
panels with extra weatherproofing. On-board batteries will 
carry the cars through cloudy periods and up hills. Race 
rules state that the event begins with batteries discharged 
and the cars covered up. At 6 a.m. the wraps come off 
and a two-hour solar 
charging period gets 
underway. Each day’s 
racing lasts from 8 
a.m. to 5 p.m., after 
which another two 
hours of charging is 
allowed before black 
blankets go back on, 
ensuring that no stray 
light from the moon 
or passing cars hits 
the solar arrays. 
Driven slowly, the 
cars generate more 
electricity than they 
use; the surplus can 
be saved for hills and 
the last-day sprint to 
the finish. GM has installed telemetry equipment that 
allows a chase vehicle to monitor the state of the batter- 
ies. The chase car also holds a computer to calculate the 
most efficient driving cycle, and can regulate an electronic 
“cruise control” in the race car for optimal efficiency. 

Although the sophisticated control system hadn't been 
installed when I viewed the car, I still managed a spin 
around the block in the uncovered chassis powered by a 
temporary battery that simulated its sun-powered perfor- 
mance, Taking care not to bend the delicate tubular frame, 
I lowered myself into the short hammock that passes for a 
seat, stretching my legs out in front of the steering wheel 
where I could reach the accelerator and brake pedals. 

Nestled in the driving hammock, I was surprisingly com- 
fortable. The thin-tube chassis gave some sense of secu- 
rity. The two-horsepower traction motor quickly accelerated 
the Sunraycer to 10 mph or so. “It does zero-to-sixty mph 
in about twenty-four seconds,” said Dr. Brooks. Steering 
was quick, but the turning circle was large—there aren't. 
many sharp turns on the Stuart Highway. 

On my short, low-speed test in the AeroVironment park- 
ing lot, the Sunraycer’s long-travel springs easily soaked 
up a speed bump in the driveway. “The road between Dar- 
win and Adelaide is quite rough—it’s not like the asphalt 
roads around here,” Brooks said. In fact, it was only com- 
pletely paved for its full length early this year. When they 


Nippon TV’s sleek racer is one of four Japanese entries. 


developed the sophisticated suspension system, Chevrolet 
engineers anticipated the necessity of pulling off the 
pavement when the fearsome Australian road trains pass. 

The turbulence caused by these passing behemoths is 
taken seriously. Each vehicle entered has to demonstrate 
its stability in a “passing test” with a real truck. 

Ford’s team has taken a risky gamble with stability to 
gain additional energy from the sun. The slim-bodied Ford 
car features a tilting overhead solar panel that looks some- 
thing like a piece of plywood on the roof of a car coming 
home from the lumberyard. 

“Our initial calculations indicated it would be unstable 
when the big trucks went by,” said John Retford, the Aus- 
tralian engineer heading up Ford’s all-volunteer effort. 
Regardless, the idea of being able to track the sun as it 
went overhead was appealing—it meant the maximum 
area of solar cells would be exposed for the longest possi- 
ble period of time. 

Undaunted, the team constructed a full-scale car and 
drove it past a real truck. It turned out the driver was 
able to control the car, and the design has become central 
to Ford’s race strategy. Like GM’s entry, the Ford car uses 
silver-zinc batteries adapted from spacecraft. However, 
the Ford team was considering shifting to expensive 
gallium-arsenide solar cells for their added efficiency. 

While Ford is look- 
ing for more electrical 
energy, at least one 
entry, sponsored by 
John Paul Mitchell 
Systems of Hawaii, 
looks for a boost from 
the wind. The solar 
panel on Mitchell 
Systems' race car is 
supported by a pair 
of vertical airfoils 
that, at the proper 
angle, provide aero- 
dynamic thrust in 
much the same way 
as an iceboat sail. 
The developers said 
they achieved 30 
mph or so during tests using the wind thrust alone. 

What motivates all this technological development for 
a one-shot run across the Australian desert? 

Some gains may soon find their way into the family car. 
Solar-powered ventilation systems that pull air through 
the car when it is parked on hot days are already in the 
works, along with solar charging systems to top up the 
battery, say, during long stretches in the airport parking 
lot. GM also expects lightweight Magnequench motors to 
improve electrical efficiency dramatically. 

But the high cost of solar arrays keeps them from being 
more widely used. The polycrystalline silicon cells most 
entries employ cost about $7 per watt, says Howard Pol- 
lard of Ford Aerospace. That calculates to about $7,000 
worth of cells on the roof to generate one kilowatt of power. 
The high-output gallium-arsenide cells that Ford was still 
considering using at press time cost 100 times as much. 
But even gallium arsenide uses only about 20 percent of 
the solar energy that hits its surface, holding out the long- 
range hope that a technical breakthrough may yet make 
a car that runs on the sun practical. 

Meanwhile, November is springtime in Australia, and 
the handful of pioneers preparing for the solar-powered 
run concern themselves with tricky electronics, hot 
weather, rainstorms, worn tires, and big trucks. 


Everything, it seems, but running out of gas. us 
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Light, insulated fabric roofs create an airy, 
sunlit environment inside two arenas for the 
1988 Olympic games in Seoul. Tensioned ca- 
bles resist loading from snow or wind. 


By JOHN FREE 
Drawing by Walter Hortens 


ust assembling these dome hoops is much more com- 

plicated,” says design engineer David Geiger, flipping 

through stacks of large blueprints at his New York 
offices. Amidst designers hunched over computer termi- 
nals, Geiger is contrasting mechanical details of a mon- 
ster 680-foot-diameter domed stadium being built in Saint 
Petersburg, Fla., with two smaller, less-complex domes com- 
pleted in South Korea. 

Geiger has a knack for creating striking new building 
structures. His firm, Geiger/KKBNA, has designed many 
giant fabric roofs supported entirely by air pressure pro- 
duced by fans. Other tentlike buildings the firm has de- 
signed span more than 100 acres [“Tension Structures,” 
July '81]. Geiger's latest roof design, the cable dome, will 
be widely seen during the 1988 Olympics in Seoul, South 
Korea, where fabric roofs cover a 13,000-seat gymnastic 
arena and 7,000-seat fencing stadium. 

The need for a new type of roof emerged after the firm 
helped design a fabric-roofed sports center, shaped like 
half a football, in Canada. “I proved we could insulate a 
fabric roof,” says Geiger, “and felt we had to find a way of 
using the insulated fabric on stadiums. I knew we couldn't. 
do it with air support. It was a big impetus to come up 
with another way of spanning large spaces.” 

Geiger thought about R. Buckminster Fuller’s idea 
—never realized—for a type of high-rise cable-supported 
dome that involved triangular-shape elements for struc- 
tural rigidity. But Geiger felt he could avoid Fuller’s more 
complex design and create a low-rise cable dome. “We de- 
fined a new structure that was not triangulated but had 
the same properties,” he says. 

Other advantages of Geiger’s patented air-supported fab- 
ric roofs have been carried over to cable domes: “We have 
a very simple system of fabric clamps and panels attached 
to the main structure,” says Geiger. So-called valley ca- 
bles between the main cables pull the fabric taut. “That’s 
what stretches the fabric and gives it structural rigidity 
as opposed to pressure in an air structure,” he says. Is] 


Cutaway view is artist's concept of cable dome built for 
Olympic games in South Korea, revealing the tensioned ca- 
bles, hoops, and vertical posts that support a fabric roof. 
One of the 16 main ridge cables is prominent in the photo 
(right). Ridge cables are formed by threading smaller 
strands through metal castings topped with small threaded 
studs that fit holes in the fabric sections. The cable net- 
work is assembled on the floor of the stadium, then ele- 
vated in stages, working from the perimeter inward. The 
diagram (left) shows a single ridge cable, vertical compres- 
sion posts that link the cable to circular hoops, and four 
stages of tightening the diagonal cables to raise the cable 
network. Using hydraulic jacks beneath the compression 
posts, 32 workers—two on each ridge cable—tighten the 
diagonals simultaneously to keep the hoops level (photo, 
far left). Loads are carried from the central tension ring 
through the ridge cables, tension loops, and diagonal ca- 
bles, until they are resolved in the perimeter compression 
ring—the concrete anchor points built into the stadium 
walls. Outer hoops require 40 strands of 0.6-in. steel cable 
in this dome but 135 strands for a 680-ft. dome underway 
in Florida. A multilayer fabric is clamped to ridge cables. 
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Mini-van challenge, 


Last month we compared the domestic mini-vans. This month we sort out a trio of look-alike 
Japanese competitors. Track tests and roadwork reveal that despite design similarities, the 
vans have different levels of performance, unique convenience features, and varying comfort. 


By JACK KEEBLER 
Photos by Greg Sharko 


taxiway at 70 mph perched atop a 

tall velour-covered bar stool inside 
a swaying and pitching phone booth 

No, I wasn't making a call from an 
airborne telephone bar. That was my 
pulse-elevated impression as Detroit 
Editor Dan McCosh and I whipped 
back and forth in Japan's mini-vans 
on a long straightaway at Stewart In- 
ternational Airport in Newburgh, N.Y. 

We were at Stewart to conduct an 
instrumented shakedown of the Mitsu- 
bishi Wagon LS, Nissan Van GXE 
and Toyota Van LE. Ea 
rear-drive mini-v: 
tion-equipped four-cylinder engine. 
In addition, all sport four-speed 
automatic transmissions and seven- 
passenger 

Here's wha the test 
strip, stretched out in the passenger 
a , and behind the wheel. 


| magine zipping along an airport 


Track tests 
We weren't expecting much acceler- 
ating, stopping, or handling muscle 


from these people boxes. But even in 
the performance minor leagues there 
are winners and losers. McCosh and I 
felt a somewhat sportier theme had 
dominated the Mitsubishi van's de- 
sign—an impression supported by its 
shorter braking distances, quicker 
0-to-60 times, and higher handling 
speeds. One mechanical fly in the de- 
sign ointment, however, is a noticeable 
amount of rear-axle whine. (This an- 
noyance tickled my ears in two differ- 
ent Mitsubishi vans 

Despite Nissan Motor Co.'s claim to 
à tad more torque than the other com- 
petitors, the GXE made a poor show- 
ing in our 2 ation trials. It was 
nearly four seconds slower to 60 mph 
than the Mitsubishi and almost three 
seconds behind the Toyota. In addition, 
its seemingly overtaxed engine was 
isy and harsh. The Nissan's noisi- 
showed up as the highest decibel- 
meter reading recorded 

If the power-train smoothness in 
the Mitsubishi deserved an A grade, 
the Toyota engine and transmission 
grabbed an A+. It performed with 
the same quiet Swiss-watch precision 
as the company's other standard- 


Vanguard of vans (ascending order): Mitsubishi Wagon 
LS, Nissan Van GXE, and Toyota Van LE tip their chins 
deeply into the braking lane during instrumented test- 
ing. (Note the lightly loaded rear tires.) All of these peo- 
ple haulers feature electronic-fuel-injection engines, 
four-speed automatic transmissions, and rear drive. 
The Mitsubishi had a strong performance advantage. 


setting engines and transmissions. 

Because of these mini-vans' poor 
weight distribution, their recorded 
braking distances were almost pre- 
dictably mediocre. Photos of the vans 
stopping in the brake lanes reveal that 
the rear tires were barely loaded. This 
tail-end lightness resulted in some 
rear-wheel instability and slightly 
longer braking distances for the Nis- 
san and Toyota 

Handling was the one test area 
where the Japanese mini-vans made 
a respectable showing. Despite their 
generous amounts of body roll and 
pitch, this trio swayed and swerved 
through the high- and low-speed han- 
dling grids with sedan-style ease 

Keep in mind that all of the infor- 
mation on vehicle dynamics is col- 
lected on a smooth test strip with just 
a driver or a driver and an observer 
aboard. Loaded with passengers or 
cargo, acceleration times will be sig- 
nificantly slower, and braking dis- 
tances will be considerably longer. And 
a loaded van's handling is naturally 
far less precise and quick. So when 
you t drive, take the family along 
to get the real picture. 


People boxes 
Often with vans it's what's inside 
that counts. And these little living 
rooms on wheels have plenty of spe- 
cial features. For starters, all three 
have a small bench at the rear, osten- 
sibly for three passengers. Actually, 
the bench is more like a tiny love seat 
than a sofa— despite the three sets 
of seat belts. Besides the small stor- 
age bins built into the bulkheads in 
Continued 
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all the vans, the Mitsubishi also fea- 
tured little pockets sculpted into the 
bottom of the bench’s backrest. 

Two small captain’s chairs in the 
middle of the vans’ passenger areas 
revolve to face front or rear and have 
backrests that recline like mini rec- 
room loungers. Here again, the Mit- 
subishi seating offers something extra. 
Its centrally located buckets are 
mounted on recessed tracks. Pushing 
a lever allows seated passengers to 
slide the chairs fore and aft for addi- 
tional legroom or to open up the side- 
door area for cargo. 

Obviously, comfort is all-important 
in these vans. And to make extra sure 
that rear-seat riders are sufficiently 
cool or warm, there are optional sep- 
arate heater-AC systems with controls 


Tall and tippy, the mi 


ini-vans rolled hard during maneuverability tests. 


located in the rear-passenger areas of 
all three vans. 

But what if rear seaters just want 
some fresh air? The Mitsubishi and 
Toyota offer windows that slide open 
for a large helping of the windy stuff. 
The Nissan provides a different solu- 
tion—heavily tinted glass panels that 
are hinged at the forward edge. These 
panels tip out on a single over-center- 
type hinge bolted into the rearward 
edge. The Nissan's tint proved help- 
ful for keeping the cabin cool on sunny 
days. But fresh air couldn't find its 
way into the narrow cracks formed by 
the tipped glass and the van body. The 
bright spot in the Nissan's glass sys- 
tem is a hinged window in the rear 
door. This swings up to provide easy 
access to the cargo area. 


ACCELERATION 0—60 (sec.) BRAKING 60-0 (ft.) 
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Thirsty or hungry? When the dual- 
air-conditioner system is ordered in ei- 
ther the Nissan or the Toyota, buyers 
can also get a small ice-maker/cooler 
for chilling soft drinks or sandwiches. 
Nissan calls its tiny fridge a “thermal 
box.” That’s because it does more 
than just cool. It will actually heat cof- 
fee or soup when the engine is run- 
ning and the box's “warm” button is 
pushed. Mitsubishi doesn't offer a 
fridge or thermal-box option. 
Pilot's perch 

Despite all the attention lavished on 
the passengers, the pilot and co-pilot 
haven't been forgotten. That's true 
even though the the engine bay and 
front suspension are located in what 
is normally a front-to-rear access cor- 
ridor in modern vans. This design 
glitch eliminates convenient move- 
ment and comfortable conversation 
between the front and rear compart- 
ments in all three vans. 

In this trio the pilot's view forward 
and to the sides is excellent, thanks 
to large windshields and big side-door 
windows. But rearward viewing is 
slightly compromised by the tall rear- 
seat headrests and smallish side-view 
mirrors. Our Nissan didn't have head- 
rests on the rear bench, but when 
driving in reverse drivers were still 
handicapped— particularly at night— 
by the heavy window-glass tint. 


Rough riders 


Most drivers felt that the front 
bucket cushions could have been thick- 
er to provide a softer perch. This 
rough-ride impression was probably 
due to the fact that front passengers 
literally sit over the front tires in all 
of these vehicles. 

The Mitsubishi was the hardest- 
riding vehicle—with better overall 
handling. By contrast the Nissan 
was a soft ride, but it was poorly 
damped. And so, while the van ab- 
sorbed deep ruts well, the chassis 
pitched after these rough-road en- 
counters like a rowboat on a channel 
crossing. 

The Toyota suspension, however, like 
the baby bear's bed in the fairy tale, 
was just right. This subtle refinement. 
seemed strange given the similarity 
in suspension design in the vehicles. 

Like the overall design and interior 
layouts, the controls in these vans are 
similar—but different enough to war- 
rant some serious attention. The Mit- 
subishi's forward compartment feels 
less cluttered and roomy without the 
mini-fridge on the floor's center hump. 
The instrument pod is similar to the 
Toyota's with an easy-to-read speed- 
ometer, tach, fuel gauge, and coolant 
temperature gauge. 


The Nissan's padded four-spoke steer- 
ing wheel was easier to come to grips 
with than the two-spokers in the com- 
petition. Also in the Nissan’s favor 
were high-mounted center-dash vents 
and a powerful blower motor that ef- 
fectively cooled the front compartment 
even in fierce summer sun. Like the 
van's exterior, the instrument panel 
in the Nissan looks smooth and well 
integrated compared with the separate 
instrument cluster common to the 
Mitsubishi and Toyota. But despite its 
good looks, the Nissan's cluster did the 
poorest job of shielding the instrument 
faces from ambient light. On bright 
days, the gauges were hard to read. 

Although the LE’s instrument panel 
is as dated looking as its exterior, 
Toyota has obviously stuck with a 
design that works. The speedometer, 
tachometer, and smaller cluster 
gauges are easy to read day or night 
with large, crisp numbers and needles. 
A caveat: Until this setup receives a 
redo, the radio remains too low and 
far to the right to make fiddling with 
its tiny switches safe—unless you're 
parked or in the passenger seat. 


Author's choice 


If a less well-equipped (expensive) 
Mitsubishi could be found, it would 
be my choice. I was impressed with 
its test-strip superiority and liked its 
slightly more whimsical shape. Uis) 


ma 
View from the driver’s seat 

These three vans offer Americans an unvar- 
nished peek at a “real” Japanese vehicle. The 
sophisticated engineering that goes into mod- 
ern Japanese cars slated for the U.S. was left 
behind on these people-carriers. All three are 
based on cab-over commercial vans originally 
designed to do light hauling on twisting Tokyo 
streets, where heavy traffic puts a premium 
on maneuverability. 

Since the driver sits ahead of the front 
axle—a configuration abandoned a decade 
and a half ago by all U.S. manufacturers, the 
front seating is congested, engine access is 
difficult, and it's a long step up to a short 
seat for the driver. 

The track is narrow, and the vans are tippy, 
although when pressed hard, the Toyota seems 
worse than the Nissan and Mitsubishi. 

The strongest feature of these vans is the 
basic interior design, which provides a clean, 
modern environment full of neat switches and 
gizmos, like the air-conditioned cooler in the 
front of the Nissan. But undersized seats and 
lack of elbow room again limit the utility. 

I'd favor the Toyota over the rest of the lot, 
simply because of its basic feeling of quality, 
but unless | intended to spend most of my 
time running errands in a congested urban 
area like New Orleans, San Francisco, Bos- 
ton, or New York, the lack of space and draw- 
backs on the highway would have me running 
for a more modern mini-van built by Chrysler, 
Ford, GM, or even Volkswagen.—Dan McCosh 
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TEST RESULTS 
Acceleration (sec.) 
0-30 mph 4.26 5.18 4.90 
0-60 mph 14.7 18.6 15.8 
Brake test, 60-0 mph 
‘Stopping distance (ft.) 178 183 184 
Pedal pressure, cold (Ibs.) 
(0.5-G stop) 20 22 15 
Pedal pressure, hot (Ibs.) 

(0.5-G stop) 30 24 25 
Handling test (mph) .... 70.0 67.8 67.8 
Maneuverability test (mph) 317 29.7 29.1 
Interior noise (dBA) 

At idie 55 53 50 
At 60 mph 70 73 n 
EPA FUEL MILEAGE (mpg) 
Highway 19 21 23 
City 18 18 21 


Dimensions and specs 


$14,869 $15,099 $14,598 
$16,219" $18,339? $17,726? 


Major options (over $100): 'Dual A/C $1,350; "dual A/C $1,450, dual sun roofs/alloy wheels/70R14 tires/map lights 
$1,250, two-tone paint $330, delivery charge $240; *dual A/C $1,395, captain's chair package $695, power windows/fog 
lamps $325, delivery charge $225, cruise control $205, stereo cassette upgrade $190 


Parts and service 
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PS serviceability ratings 
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Multi-fuel 
fuel cells 


A lightweight and compact fuel cell that efficiently converts the energy of low-cost fuels to 
electricity and heat has been developed at Argonne National Laboratory. The electrochemi- 
cal device may end up powering electrical generating plants, as well as trucks, trains, cars, 
small planes—perhaps even “Star Wars” satellites. 


By STEVEN ASHLEY 


1990s will be a 15-inch cube that resembles a large 

auto battery. Instead of cranking a starter motor, how- 
ever, the little fuel-cell stack will power the entire vehi- 
cle. That’s a prediction put forth by researchers at Argonne 
National Laboratory, in Illinois. An electrochemical reac- 
tion fueled by gasoline and air, and running at 1,000 de- 
grees C within a rupture-resistant, thermally insulated 
box will yield 50 kilowatts of power—the equivalent of 66 
horsepower—say the fuel-cell scientists. This energy will 
drive compact electric motors at each wheel [“Gasoline/ 
Electric Sports Car," Aug. '86]. 

Small, low-mass ceramic fuel cells that produce enough 
energy to power vehicles and stand-alone equipment may 
be fairly common in a decade or two, says Darrell Fee, 
Argonne's manager for fuel-cell research. One reason is 
that such a fuel-cell system could produce several times 
the power at twice the energy efficiency of the same-weight 
internal-combustion engine. "Fuel cells, which you can 
think of as batteries with fuel tanks, are generally too 
bulky and heavy for mobile applications such as trucks, 
trains, cars, planes, or space platforms," Fee explains. “But 
the monolithic solid-oxide cell looks like the first compact 
design that runs on air and hydrocarbon fuels." 

He pauses to stress: "It's important to remember 
that this design is still in its early development phases. 
So far, we've only demonstrated the concept's feasibility 
in small cells, but we're very optimistic." 

Fuel cells are galvanic cells that convert the chemical 
energy of a fuel directly into electricity and heat [March 
'86]. The efficiency of this electrochemical conversion is 
much greater than that obtainable by thermal-power con- 
version in a heat engine—such as the one in your car, 
which can only partially transform available heat energy 
to mechanical energy. Though fuel cells were invented close 
to a century and half ago, it has been only during the 
past few decades that the technology has become practi- 
cal. The devices first came to public notice when they 
helped power manned space flights such as the Apollo moon 
missions starting in the 1960s. Those units ran on hydro- 
gen and oxygen. The new unit will run on readily avail- 
able hydrocarbon fuels. 


S itting under the hood of the compact car of the late 
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In addition, says Karen A. Trimble, project manager 
for fuel-cell technology at the Gas Research Institute, in 
Chicago, Ill., “it has all the advantages of most fuel cells: 
It's environmentally benign, emitting hydrogen, carbon 
monoxide and dioxide, as well as steam, but no nitrogen 
oxides or noxious pollutants; it retains its high efficiency 
even at low operating levels; it exhausts heat, which can 
be used for other purposes; and it provides for safe unat- 
tended operation." 

The monolithic fuel cell, Fee says, is a derivative of a 
tubular solid-oxide ceramic fuel-cell design developed dur- 
ing the past few decades by engineers at Westinghouse 
Electric Corp., in Pittsburgh, Pa. Argonne engineers took 
the Westinghouse device and reduced its size to cut inter- 
nal electrical resistance by shortening the pathways cur- 
rent must follow. In the process, they came up with an 
elegantly compact and highly efficient energy source. 


Burnt boxes 


In photographs, Argonne's prototype cell looks more like 
a piece of corrugated paperboard cut from a half-burnt 
shipping box than an energy device (see photo). But "it's 
ceramic with no moving parts," Fee explains, “and each 
of those thin black walls is several ceramic layers." Each 
wall doubles as both a structural and active component, 
he adds. This arrangement eliminates any support frame- 
work, which accounts for the cell's low weight and volume. 

The solid-oxide monolithic fuel cell, Fee tells me, con- 
tains many tiny triangular passageways in which alter- 
nating flows of air and fuel pass by each other ready to 
react electrochemically across the thin ceramic walls (see 
diagram). Unlike lower-temperature designs, he says, the 
monolith's high operating temperature (800 to 1,000 de- 
grees C) will break down any light hydrocarbon fuel into 
usable hydrogen and carbon monoxides, a process known 
as reforming. This feature means that many fuels—gaso- 
line, alcohol, methane, jet fuel, or gasified coal—can be 
used. 

Given the cell's high temperature, how would it react if 
it were ruptured in a car crash? Fee thinks that the rela- 
tively small amount of fuel inside the device at any one time 
would rapidly burn away without creating an explosion. 

The key to the ceramic fuel-cell technology, Fee says, is 
the process by which electrons produced by one cell pig- 


OXYGEN ION 
DIFFUSION 


PATHWAY 
SOLID ELECTROLYTE (YTTRIA-STABILIZED 


a zirconia elec- 
now use in oxy- 


gyback on oxygen atoms diffusing acri 
trolyte—the same material car mak 
gen sensors ["Performance Sentine May]—as the ions 
make their way from air to fuel pass The energy- 
efficient electrochemical reaction fed by this diffusion pro- 


cess allows the monolith to extract a higher proportion of 


a fuel’s energy content than would burning it in a con- 
ventional combustion engine, Fee 
The new design is now the focus of research at Argonne; 
at Garrett Corp., on the West Coast in Los Angeles; and 
at Combustion Engineering, Windsor, Conn. According to 
Trimble, GRI is providing $630,000 in addition to undis- 
closed quantities of internal corporate funds to prove out 
and develop the technology for use in natural-gas-fueled 
cogenerating plants for utility and institutional use. What's 
more, the Defense Advanced Research Projects Agency is 
said to be providing further research money to produce 
compact high power-density energy sources for military 
applications such as field power generators and silent elec- 
trically powered tanks and trucks. The Strategic Defense 
Initiative and the Department of Energy are funding re- 
search on power supplies for “Star Wars" satellites. 


At what price? 


Of course, there's a catch to the promise of the mono- 
lith. “At this point," says Charles Zeh, project manager 
for advanced concepts in DOE's Office of Fossil Energy, in 
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CURRENT. 


In a monolithic fuel cell, fuel and air produce cur- 
rent by combining electroch ly across an elec- 
trolyte at 800-1,000° C. An oxidation reaction 
releases electrons on the anode side of the fuel/air 
barrier. Electrons flow along the anode and across 
the interconnector to the cathode of the adjoining 
air channel. They flow along the cathode until they 
reach the electrolyte where they are consumed in 
a reaction that produces negatively charged oxy- 
gen ions. The ions then traverse the electrolyte and 
react with hydrogen on the fuel side to produce 
additional electrons, and the process continues. 


DRAWING BY NINA WALLACE 


Morgentown, W. Va., “it’s hard to say much about the costs 
of the monolith because we're not absolutely sure we can 
economically scale up the fabrication process. The mate- 
rials themselves are not expensive, however," he points 
out. 

"The manufacturing difficulties lie in making sure that 
these thin layers of differing ceramics all shrink and oth- 
erwise act uniformly during firing so defects are avoided," 
says Dr. Maxine Savitz, director of Garrett Ceramic Com- 
ponents Enterprise, the unit responsible for developing 
large-volume manufacturing of the monolith. “We're con- 
vinced we can make the monolith work at a reasonable 
cost,” Savitz concludes. 

In the GRI program, Combustion Engineering has been 
charged with the task of determining whether that out- 
come is attained. "We're assessing the costs of core pro- 
duction as well as evaluating the electrochemical reactions 
in the fabricated cells, and the internal reforming [break- 
down] of the various fuels," says Paul Bryant, manager of 
applied research at Combustion Engineering. “We think 
that the monolith will be excellent for off-site electrical 
cogeneration at process-industry plants, and for institu- 
tional applications such as universities and large shop- 
ping centers. 

"Remember, this is a high-risk technology-development 
program," Bryant cautions, “but the potential payoffs are 
there, so it’s worth a try.” Hu 
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In Norway, a wave-powered water 
column oscillates inside a tower and 
forces air through a turbine genera- 
tor. The ram-air concept may produce 
cheap electricity for coastal areas. 


By DAVID SCOTT 


dusted cliffs lining the Norwegian coast at 

Tostestallen rises a tower resembling a 
squat lighthouse. Nestled in a recess blasted from 
the rock of the near-vertical cliff face, the gray 
structure seems poised to warn mariners of the 
coastal hazard. But the 64-foot-high cylindrical 
tower is no lighthouse or beacon; it is a new kind 
of power-generating station. And it’s not warn- 
ing passing ships away from the powerful break- 
ers; it’s absorbing their wave energy and convert- 
ing it to electricity. 

Norway’s wave-driven power tower on the At- 
lantic coast represents an innovative and poten- 
tially economical method to tap the ocean's vast 
energy resources. The 500-kilowatt pilot plant was 
designed and built by Kverner Brug, an Oslo- 
based company that is the leading producer of 
hydroelectric equipment in a country that relies 
on hydropower. 


R bove the boiling surf that pounds the snow- 


= 
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The tower's base on the ocean floor 
is a specially shaped concrete caisson 
that supports an 11.5-foot-diameter 
Steel pipe. Topping the pipe is a 6.5- 
foot-diameter air turbine that drives 
an overhead electrical generator. 
Waves enter the caisson's submerged 
open mouth and surge upward through 
the hollow chamber. Each incoming 
wave acts like a water piston, push- 
ing the column of trapped air up 
through the pipe and past the turbine. 
When the wave recedes, it sucks air 
down through the rotor for a second 
power stroke. 

The turbine's blades have a symmet- 
rical cross section, which permits them 
to rotate in a single direction de- 
Spite airflow reversals. This configura- 
tion eliminates the need for pivoting 
blades or air ducts and flap valves. 
Unfortunately for neighbors, the high- 
speed turbine emits a loud whine. 


Tuned waves 


What's special about this design, 
says Odd Sandoy, general manager of 
Kverner’s wave-power division, is 
the "tuning" of the caisson and nearby 
rock areas to maximize energy absorp- 
tion. “Waves at Tostestallen have a 
natural period of seven to fourteen sec- 
onds, and an energy content of ten 
kilowatts per meter of wave front," 
Sandoy tells me. “We use resonance 
in the cavity formed by the funnel- 
like ‘harbor,’ and the steel tube as 
an energy multiplier, like pushing a 
child's swing at just the right moment 
[to enlarge the amplitude]. We matched 
the natural frequencies of the cavity 
with the wave frequencies so the am- 
plitudes of the oscillations can grow, 
doubling the energy intake," he ex- 
plains. "Thus, from twenty-five meters 
of wave front, we get five hundred kilo- 
watts of free energy instead of two 
hundred fifty kilowatts." 

A few years ago Britain developed 
a similar concept involving a fixed- 
site offshore breakwater that trapped 
a rising and falling column of water 
in a hollow chamber [*Wave Power," 
March '84], but construction plans 
were scrapped. The Norwegian ap- 
proach is land-based, which gives it a 
major cost advantage because it is far 
easier to build and maintain. 

Kverner figures on electricity 
production costs of four cents per kilo- 
watt-hour. While that price might be 
higher than that of power generated 
from most fuels, it could be a lot 
cheaper than diesel-generated power 
at distant sites. "We see our scheme 
primarily for coastal areas and islands 
with no access to power grids," Sandoy 
says. “Such remote communities rely 
mainly on shipped-in diesel, so that's 
where we can score.” n 


Tapping ocean 
Thermal power 


STARTING SYSTEM 


CONDENSERS 


BOILERS 
COLD-WATER PIPE: 


Solar energy from sea water? It 
will be practical in five years, 
says J. Hilbert Anderson, a pio- 

neer in Ocean Thermal Energy Con- 
version. By then, using what will be 
the world’s largest solar-power, and 
first commercial OTEC, facility (a 
complex of four 100-megawatt plants), 
Indonesia may be producing the 
world’s cheapest solar power. 

OTEC is a process that exploits tem- 
perature differences in the ocean 
(“Energy from the Sea,” June '75]. The 
global water circulation pattern—in 
which warm equatorial water flows to 
the poles, where it cools and sinks, 
then flows back toward the equator— 
results in layers of water that differ 
by as much as 40 degrees F. (Because 
of their different densities, the layers 
do not mix.) 

Using a gas turbine or diesel en- 
gine as a starter to crank the system, 
the plants will pump 82-degree-F sur- 
face water into boilers through inlet 
Screens (see illustration). There, the 
water's heat evaporates a working 
fluid (in this case a common house- 
hold refrigerant) whose vapor spins a 
high-efficiency turbine, running a gen- 
erator that produces electricity. Mean- 
while, 42-degree-F water is pumped 
from about 3,000 feet below into con- 
densers that liquefy the working fluid 
for another cycle. 


WARM-WATER INLET SCREENS 


TURBOGENERATORS 


Anderson calculates the electricity 
cost will be 8.2 cents per kilowatt- 
hour. A nuclear-fission plant's output 
is 11.7 cents/kW-h; a coal-fired plant's, 
10.7 cents. 

The OTEC process has a number of 
beneficial byproducts as well, includ- 
ing the production of nitrogen, oxy- 
gen, and carbon dioxide through the 
air-removal part of the process. 

Construction of the Indonesian 
plants begins in 1989. Each unit will 
cost $100 million. The plants will be 
semi-submersible and "dynamically 
positioned" according to sea condi- 
tions, a feature, Anderson explains, 
that will enhance the units' ability to 
survive typhoons and hurricanes. The 
plants will weigh 25,000 tons and 
measure 400 feet long, 150 feet wide, 
and 200 feet deep. Anderson says the 
four-plant complex will generate 
enough electricity for 400,000 people. 

“We have about 22 plants under dis- 
cussion [with other countries] right 
now,” says Anderson. “Those don't in- 
clude any in the US., primarily be- 
cause the US. authorities were slow 
in going into these types of utilities, 
opting instead for nuclear power. 
But of course, the tide is changing.” 
—Eduardo R. C. Capulong 
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Hand-held blowers can be used for everything from corralling 
autumn leaves to cleaning out gutters. Now, new convertible 
blower/vacuums are even more useful: Instead of dispersing 
debris, you can collect it in a large vacuum bag for easy dis- 
posal. But it pays to be aware of the vacs’ limitations. 


\\ 


By TIMOTHY O. BAKKE 
Photos by Greg Sharko 


hen you live in a suburban or rural setting, you 
W learn to resign yourself to certain facts of life: mow- 
ing the lawn, trimming the shrubs, whacking weeds, 
and at least north of the Sunbelt, raking autumn leaves. I 
don't mind mowing the lawn, and I almost enjoy starting 
up my string trimmer to stem the tide of weeds around my 
rock wall and mailbox. That's probably because the ma- 
chines do most of the work. But I hate raking leaves. I have 
a number of large deciduous shade trees on my property, 
and every fall I pay dearly for the cool summer shade they 
provide. 
So it was with great enthusiasm last fall that I uncrated 
a new hand-held gas-powered outdoor vacuum. Like chil- 
dren at Christmastime with visions of sugarplums dancing 
in their heads, I had visions... of ef- 
fortlessly sucking up autumn leaves as 
I meandered about the yard, the sweat 
and calluses of hand raking a dim 
memory. But when I strapped on the 


vacuum and started it up, those visions went up almost 
with its first puff of smoke. 

With the machine roaring and the vacuum bag on my 
back bloated to its full size like the neck of a bullfrog about 
to croak, I attacked a small triangle of leaf-covered lawn 
between my house and the back walk. A few leaves quickly 
disappeared up the five-inch-diameter nozzle, but then I 
noticed an enormous oak leaf stuck across the tube's open- 
ing, cutting off the airflow. The vacuum wasn't powerful 
enough to suck up this large leaf. Nor was it much good for 
large areas of wet, heavy leaves stuck to the ground. Fif- 
teen minutes later, I had cleared an area that would have 
taken a few minutes to rake by hand. 

What was I doing wrong? As it turned out, just about | 
everything. These machines aren't designed for the big vac- 
uuming jobs I had in mind. In addition to their roles as 
portable blowers, they are built for smaller vacuuming tasks 
like cleaning up around bushes and landscaped areas. And 
these jobs they perform well. But are they safe? How much 
of a factor are noise and vibration? Are gas-powered models 
better than electric or vice versa? 

Along with actually trying out a couple of models, I spoke 
with engineers and representatives from various manufac- 
turers to learn how these new blower/vacs work, how they 
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differ from one another, what kinds of tasks they're intended 
to do, and what features you should look for. 


Just what is a blower/vacuum? 


Familiar with the sausage-like Electrolux vacuum cleaner? 
If you take the hose off the front and stick it in the back, 
the machine blows out air rather than sucking it in. The 
principle with blower/vacs is about the same, but reversed. 
You remove the narrow blower nozzle from the outlet of the 
power source and replace it with a large cloth bag. Then 
you connect a wide-diameter vacuum tube to the inlet, where 
a bladed impeller spins at high speed to suck air through 
the nozzle and mulch debris before spitting it into the col- 
lection bag. Now you have a vacuum. 

“We were the first producer of the hand-held air blower, 
back in late 1978, and of the vacuum about a year later,” 
says Richard Landy, product manager and designer for 
Allegretti & Co., manufacturer of the Paramount line of 
outdoor power equipment. “We pioneered the field with our 
electric-powered products, and although the blower was a 
success from day one, the original vacuum didn’t work well. 
It took a few years to perfect it.” Now there are upwards of 
a dozen electric- and gas-powered-blower manufacturers. 
Many of the blowers are well-known, capable tools you’ve 


seen in stores and catalogs over the years, But only seven 
companies make blower/vacs, and the majority of those mod- 
els have made their debut in the last two or three years. 
(Echo Inc. has told Poputar Science that it expects to in- 
troduce a vac in 1988.) 

Most of the units look similar—hand-held power head, 
five-inch-diameter vacuum nozzle, billowy collection bag with 
shoulder strap. The exception is the Lawn-Boy, which is 
basically a string trimmer with a vacuum head, nozzle, and 
bag replacing the trimmer head. 

The little blower/vacs are similar in performance, too. 
“Generally, the one that’s capable of producing higher air 
velocity is also capable of more vacuum. But the top-of-the- 
line models are so close that comparing performance has 
never really been a problem,” says Landy. “Mostly it’s fea- 
tures: the way the bags load up, the way the bags empty, 
how much debris will pass without clogging, and so on.” 

The key to the success of the vacuums lies in the design 
of the nozzle and the impeller. To avoid picking up heavy 
objects like stones, wide-diameter nozzles are used to re- 
duce the suction rate, which was why I was at first disap- 
pointed in my vacuum. But according to Landy, that’s also 
the beauty of these machines: “When you have a landscaped 
area where there are leaves sitting, say, on top of gravel 
where they are normally impossible to rake, you go through 
with a vacuum and easily separate the heavy matter and 
pick up the light matter, the leaves.” 

As for the impeller, it must be designed to be light, to 
move a large volume of air at high speed, and to chop up 
debris. “To keep weight and cost down we use a high-impact 
Continued 
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thermoplastic impeller that can break up tough material 
like a large pine cone without clogging,” Homelite’s direc- 
tor of engineering, Singh Suchdev, told me. 

"During product development we were concerned with im- 
peller breakage, so we found the most durable material avail- 
able," said Floyd Niskanen, principal engineer for Toro Home 
Improvement Products Group. “We use a polycarbonate blend 
made by General Electric called Xenoy, and we get a 6:1 
reduction rate when debris is run through our machine." 
When I used the Toro 550TBX I found it to be a good per- 
former: The air intake, and thus suction, is adjustable, and 
the motor has two speeds. Its bright red impeller has deep, 
closely spaced thin vanes, a markedly different design from 
the thicker, more widely spaced vanes of the gas-powered 
Weed Eater 960 I used. The 960's impeller is made from an 
engineering-grade polyester-nylon compound called Nylon 
6, which is impact-, abrasion-, and gas-resistant, Product 
Manager Pradeep Roy told me. Like the Toro, Weed Eater's 
electric uses a Xenoy impeller. 


Gasoline versus electric 


Which are better, the gas- or electric-powered products? 
The question is as old as outdoor power equipment, and the 
answer never changes: It depends. 

The gas-powered models are more powerful, and they're 
more mobile because there's no restrictive electric cord. But 
they are also heavier and more expensive, require more 
maintenance, and produce more fatiguing vibration. 

Gas blower/vacs are also noisier, and these days that's a 
big minus. Many communities across the country are tak- 
ing a close, hard look at the noise produced by various tools, 
especially blowers. Los Angeles recently considered ban- 
ning gas blowers, and many outdoor-power-equipment man- 
ufacturers regard reducing the noise levels of their prod- 
ucts as one of their highest priorities. 

One indication of people's preferences between gas and 
electric is sales of units. Says Richard Landy of Allegretti, 
which sells both types: ^We sell at least twice as many elec- 
tric units. At least. Maybe more." 

What about safety? Generally, blower/vacs are safe tools, 
but they must be treated with respect. Goggles, ear protec- 
tion (for gas models), and hard shoes should be worn when 
using one. And they have no place in the hands of a child. 

The only really dangerous part of a blower/vac is the spin- 
ning impeller, which usually has a cover protecting it. The 
only time it should be exposed is when you're going from 
blower to vac mode or vice versa. Even here, there are built- 
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in precautions. “We have a safety interlock s 
inlet area so when you change from blower to vacuum you 
cannot turn on the unit even if you leave it plugged in and 
turn the switch on," says Toro's Niskanen. 

The Weed Eater 960 treats the impeller with respect, too, 
but also gets demerits for its method of vacuum-tube con- 
nection: The vacuum nozzle is attached by means of a strap 
clamp, and it fell off a few times, no matter how tightly I 
clamped it. (Weed Eater is replacing this connection sys- 
tem, I'm told.) However, the inlet cover is attached by a 
spring hinge, so when the nozzle did fall off, the cover 
promptly snapped shut over the impeller. 

Of course, you should never operate one of these machines 
in the vacuum mode without the bag attached. Otherwise, 
it literally becomes a missile launcher. 

Safety aside, there are other features that should be con- 
sidered when you shop for a blower/vac. All the units are 
fairly lightweight, but after a few minutes of holding one, 
especially a gas version, in the same position, 10 or 11 
pounds can become tiresome. To reduce fatigue, the Home- 
lite, Weed Eater, and McCulloch models have a harness for 
the power unit. Also, look for protection from the hot muf- 
fler on gas units. The Weed Eater 960, for example, has a 
totally encased engine and front-mounted muffler. 

A top-loading bag, in which debris enters at the top and 
falls to the bottom, is a good feature. The bag on the Weed 
Eater I used loads from the bottom, which seems upside 
down to me: The machine has to work against all the mate- 
rial it has already pushed into the bag to fill it completely. 
Then when you turn off the vac, debris falls back into the 
outlet. The Weed Eater bag also tended to kink at the neck, 
cutting off the airflow. Some units have outlet tubes that ex- 
tend into the bag to avoid this problem. 

Lastly, dumping the contents of a dusty, debris-laden bag 
through a small zipper opening like the one on the 960 and 
most other units can take a lot of shaking and coaxing. 
The Toro has an extra-wide-opening bag that's easy to empty. 

You shouldn't go breaking your rake over your knee just 
yet. But if shrubs and landscaping make it difficult to collect. 
autumn leaves, or if they gather in lots of hard-to-reach 
nooks and crannies around your house and yard, maybe 
one of these feisty little blowhards deserves a look. ME] 


MANUFACTURERS OF CONVERTIBLE BLOWER/VACUUMS 

Allegretti & Co. (Paramount), 9200 Mason Ave., Chatsworth CA 91311; Homelite Div. of 
Textron, 14401 Carowinds Bivd., Charlotte NC 28217; Inertia Dynamics Corp. (Ryan), 7125 
W. Galveston, Chandler AZ 85226; Lawn-Boy, Box 181120, Memphis TN 38181; McCulloch 
Corp., Box 92180, Los Angeles CA 90009; Poulan/Weed Eater, 5020 Flournoy-Lucas Rd., 
Shreveport LA 71129; Toro HI Products, 8111 Lyndale Ave. S., Minneapolis MN 55420 


By DAN McCOSH 
Detroit Editor 


Co. is barely out of adolescence 

and already on its third career. 
It’s been a scant 15 years since the 
first Civic showed up on these shores, 
a tinny, lurching little car that quickly 
metamorphosed with each new model 
change to become the bench mark of 
small-car design. 

Then in 1985 the Civic did a three- 
for-one split and emerged as the sporty, 
shoelike two-seat CRX, the staid four- 
door sedan, and the homely, huggable 
wagon. Honda became expert in find- 
ing common ground in areas seem- 
ingly in eternal conflict: The CRX set 
mileage records while achieving cult 
sports-car status; the tall wagon in- 
troduced a viscous coupling for four- 
wheel drive that smoothed it to the 
point where it was nearly undetect- 
able; and the sedan evolved into a 
sleek, glassy envelope that belied its 
utilitarian duties. 

Honda could have been excused for 
resting a bit, but now, just three years 
later, the great-grandchild of that 1973 
Civic already is upon us. Tossing away 
the engine’s carburetor and torsion- 
bar suspension, Honda has again 


L ike Brooke Shields, Honda Motor 


Longer, lower, wider, faster: The CRX Si, with a 1.6-liter engine, accelerates from 0 to 60 mph in just 8.2 seconds. 


Technical highlights include a new 
dual-point fuel-injection system (left), 
used in the 70- and 92-hp 1.5-liter en- 
gines, that replaces the carburetor of 


demonstrated an uncanny ability to 
resolve engineering conflicts. The new 
Civic is an engineering tour de force 
that scrunches high-priced technology 
into the economy class. 

It was tough to find fault with the 


previous models. Innovative compen- 
sating link that aids directional stabil- 
ity is pictured in the foreground of this 
view of the rear suspension (right). 


old Civic, but its choppy ride could be 
irritating. The new-generation Civic 
triplets soak up potholes. Pushing it 
hard, as I did recently on Honda’s test 
track in Tochigi, Japan, the revised 
[Continued on page 128] 
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Scuba scoofer 


An ingenious diver’s propulsion unit needs no batteries. Tank air 
propels you at up to twice normal swimming speed. 


By JOHN FREE 


is effortless with the propulsion motor mounted on 
your scuba tank: You arch your back to descend and 
adjust a throttle valve; now 94-inch propeller blades whir 
into action. To steer, you just point a free hand in the di- 
rection you want to go. You notice an unusual flow of air 
to your mouthpiece. That's because you're breathing “ex- 
haust” air—perfectly clean—from the Hydrojet engine on 
your back, Unlike ordinary handheld underwater propul- 
sion units powered by batteries and electric motors, the 
five-cylinder Hydrojet runs on compressed air. 
Hydrojet inventor Robert Hyde built the underwater pro- 


F ish dart among a red-coral reef 40 feet below. Diving 


had self-lubricating plastic parts. Then a neighboring shop 
triggered an idea. “Every weekend I kept seeing five hun- 
dred people carrying tanks into the dive shop next door," 
Hyde recalls. Some calculations showed that tank air can 
deliver about 26 horsepower over 30 minutes. “I figured a 
small plastic engine could operate on the air and allow 
you to breathe the same air because there would be no 
lubricants in the engine," Hyde à 

The $295 engine is sold two w: by Hyde Power Sys- 
tems, Inc. (9340 W. Putter Ct., Crystal River, Fla. 32629): 
Initially, you connect a Hydrojet to a spare port on your 
tank. Tank air drives the engine, then escapes into the 
water; you breath normally from the mouthpiece. Then, 
after returning a form and your diver-certification number, 


you can buy a $40 accessory mouthpiece kit that lets you 
breathe Hydrojet exhaust or direct tank air. [^B] 


| pulsion unit after failing to get backing for a steam- 
powered engine that ran a Volkswagen test car. The engine 


& | 
2 SLM - 
Strapped to a scuba tank, Hydrojet is powered by air from 
the tank regulator. A throttle on the diver's chest regulates 

_ speed. Incoming pressurized air enters a valve, forcing down 
~~ a piston and turning a swash plate attached to the piston 
through a ball joint. The spinning swash plate turns a domed 
=, housing, three propeller blades, and most of the engine from 

200 to 450 rpm. Celcon self-lubricating plastics help trim 
= engine weight to 4 Ibs. out of the water. 


Perhaps you already have an under-used room 
at the rear of your home that can be converted 
into a useful den/guest room. If not, it’s easy 
to splice one on. Here’s how to do both. 


By AL LEES 


Drawings by Eugene Thompson 

ack rooms have a mixed reputation. Sleazy politi- 
B cians fill them with cigar smoke. Sultry Marlene 

Dietrich sings (in her Destry saloon): “See what the 
boys in the back room will have.” A similarly dubious qual- 
ity can plague the back rooms in houses. Tucked beyond 
traffic lanes, they’re often forgotten, stuffed with bulk stor- 
age, left to deteriorate. 

But nobody is better able to appreciate their potential 
than the homeowner who doesn't have one. So: a toast 
this month to that most underrated of spaces—with two 
examples of back rooms that truly serve their owners, and 
double as self-contained guest suites. One of them is an 
imaginative redo of a neglected space. The other is new 
construction tacked onto a cramped house that lacked any 
such amenity. Both projects contain details that would be 
applicable to many other back rooms. 


Wasted yard space notched into this small house (turn page 
for “before” photo) was annexed for an elegant addition 
complete with its own bathroom, tied into existing plumbing. 


The add-on 


Room additions that are energy efficient and appropri- 
ate to your neighborhood can bring an investment recov- 
ery of more than 100 percent—especially if you tackle 
much of the work yourself. Adding an extra bathroom can 
also significantly increase the resale value of a house. 
Owens-Corning Fiberglas Corp., a leading manufacturer 
of building materials, demonstrated these precepts for 
PoPuLaAR Science by tacking this back room on a Midwest- 
ern home, photographing the work of Wayne Dibert and 
his crew at PTL Home Improvement of Temperance, Mich. 

In designing an add-on, you must first decide how it 
will tie into the existing house’s floor plan. Then deter- 
mine the number and type of windows you'll want—as 
well as their placement, which can significantly affect the 
room’s energy efficiency. 

The first construction step is, of course, laying the foun- 

Continued 
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dation. Unless that’s your trade, hire a contractor for this. 
In the room shown, a monolithic concrete slab was chosen 
because it’s faster and less costly than a perimeter foun- 
dation bridged by wooden joists. Before the slab was poured, 
a four-mil polyethylene vapor barrier was laid over the 
compacted fill. Energy Shield foam sheathing was placed 
over the vapor barrier, around the perimeter, and down 
the inside of the footings (see sketch), before the plumb- 
ing and HVAC systems were installed. Dibert used water- 
tight PVC ductwork, propped up so the concrete could be 
poured around the sides and bottom. The ventilation ap- 
paratus was tied into the house's existing system. 

Once the slab had cured, bottom plates of pressure- 
treated lumber were anchored to its perimeter and erec- 
tion of the framing began (see photo and sketch). 

To construct the vaulted ceiling, Dibert erected 2x12 
rafters, 16 inches on center. These are strong enough to 
support the weight of the waferboard roof deck, the fiber- 
glass-based three-tab shingles, and the interior drywall—in 
addition to a Michigan snow load. He nailed aluminum 
drip edge along the eaves edge of the roof, then laid 
15-pound felt over the drip edge and roof deck. Lastly, a 
rake edge was installed over the felt at both gable ends. 

Energy Shield insulating sheathing was nailed directly 
to the outside of the studs—after both outside corners were 
reinforced with diagonal metal corner bracing. The sheath- 
ing must cover the top and bottom plates of the framing. 

Venting skylights were installed in the vaulted ceiling 
to permit the escape of warm air in the summer. For all 
windows, fixed thermal-pane units were chosen. All stud 
spaces were packed with R-13 unfaced Owens-Corning Fi- 
berglas batts. Combined with the R-7.2 provided by the 
sheathing, the walls have an R-value of over 20. Between 
the rafters, faced R-30 batts were stapled, with about an 
inch of airspace left below the roof deck for ventilation. 

To prevent moisture from condensing in the insulated 
wall, a six-mil polyethylene vapor barrier was stapled 
across the wall studs. Dibert recommends that you leave 
the barrier intact across electrical outlets until your 

Continued 


Photos on these pages show the project from start (top) to 
finish (completed exterior, above center; interiors, next 
page). Studs were conventional 2x 4s, 16 in. on center and 
doubled at each window to support doubled 2x12 head- 
ers. One-inch-thick foam insulating sheathing is nailed on 
outside before Owens-Corning Fiberglas batts are placed 
in stud cavities (right). Rafters were 2x12s with a single 
pitch to create a vaulted ceiling. A prefabricated zero- 
clearance fireplace was built into the outer end wall. 
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BACK ROOM: A REDO 
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drywall is up, taped, and painted, to keep moisture and 
debris out of the boxes. Cut the film only when you're 
ready to complete wiring hookups. 

To finish the interior, molding was installed around the 
floor, and casings around all windows and doors. Before 
applying the latter, however, you should stuff all cracks 
with scraps of fiberglass. To save tedious work, paint or 
paper your walls, and paint or stain your molding strips 
before applying the molding. 

The ceiling fan used in this project is an energy saver: 
It keeps heated air from stratifying at the peak of the 
ceiling during the winter. It also helps move unwanted 
warm air out through the venting skylights in summer. 

As a finishing touch, strip mirrors the same size as the 
tall, skinny windows were fixed to the walls; wallpaper 
border strips provide an accent that ties the room together. 


The redo 


The owners of this modest home in Princeton, N.J., had 
a problem. A new baby required converting a small up- 
stairs guest room into a nursery. Where could guests spend 
the night—especially since the only bathroom was up- 
stairs? Also, a safe play space was needed for the toddler 
—somewhere out from under the mother’s feet but close 
enough for constant supervision. 

Enter Andy Pressman, AIA, who was invited to the home 
to see if anything could be done with a long-neglected 
back room. Pressman is an architectural designer now lo- 
cated in the Midwest (Pressman Associates, 1400 N. Lake 
Shore Dr., No. 2-L, Chicago, Ill. 60610); he sketched up a 
new floor plan and lighting scheme for the space. And 
since one wall of the back room partitioned it from the 
kitchen, he saw that plumbing runs for a new bathroom 
could be kept fairly short. 

Pressman tucked clever storage into the compact bath- 
room. A medicine chest is built into the back of the linen 
closet to the right of the bathroom door. Cleaning gear 
stores under the corner counter, with access doors under 


INCANDESCENT 
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The existing room's many windows (near left, top and bot- 
tom) limited remodeling. Since a bathroom was needed, two 
corner windows were sealed so blinds left in place (to match 
adjacent windows) would not collect dust. Bathroom is seen, 
far left, through an open door, with the vanity side reflected 
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the towel rack (see photo). The corner tub is Eljer's Mon- 
tego; it fits in a space only 37 by 42 inches (Eljer Plumb- 
ingware, 3 Gateway Center, Pittsburgh, Pa. 15222). 

Pressman first acquired a standard twin-bed mattress 
to set the dimensions of the bed platform. Built in under- 
neath are simple box drawers, side-mounted on roller- 
bearing slides to clear the rug by 17 inches. The 27-inch- 
wide false fronts project at both sides of each drawer to 
conceal the slide hardware when they're closed. No pulls 
are needed because the false fronts also project beyond 
the bottom of the drawers to provide a finger grip. 

There's a tall cupboard built into the corner to the left 
of the entry door. A counter top butts this cupboard and 
wraps, in a broad U-shape, around the loose bolsters for 
the couch, ending in a spacious alcove counter for display- 
ing sculpture. The corner plant shelves are hung on stan- 
dards and brackets so the spacing can be adjusted to plant 
growth. All shelves, counters, and verticals can be either 
enameled or surfaced with plastic laminate. The lighting 
is a combination of inexpensive bare-bulb fixtures mounted 
behind a fascia board around the perimeter and a dropped 
soffit into which three "pin" down lights are recessed. 

When I checked out the room recently with photogra- 
pher Greg Sharko, the rest of the house was piled high 
with packed cartons. Homeowner/sculptor Wendy Kvalheim 
explained she and her husband had just sold the house 
and were awaiting the moving van. She told me the reno- 
vation of the back room had cost about $12,000, not in- 
cluding the bathroom tiling (which was done directly over 
mortar-based backer board, in this case Wonder-Board, 
made by Modulars Inc., Hamilton, Ohio). 

"This back room raised our selling price at least that 
amount," Kvalheim told me. "Prospective buyers zeroed 
in on this room as a real plus. If they'd seen it as it was 
before, it would have been a turnoff. I can tell you one 
thing," she added, as Greg signaled that he was through 
shooting so she could begin packing her sculpture, "it's 
the one aspect of this house we'll miss the most" 03 
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in the mirror. Note the light soffit above the door. Floor 
plan shows how built-in shelf counters and storage bed 
made the best use of space. Three plywood drawers move 
on metal slides mounted near the bottom of their sides. The 
mattress is 38 by 80 in.—standard size for a twin bed. 
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i lodge at 
Sun Valley, Idaho, in the (above), he textured 
the concrete walls by pouring against wood molds, 
then stained the concrete. Color has lasted 50 years. 


CONCRETE 


Dress up drab slabs, walks, and driveways by applying a permanent 
chemical stain. Unlike concrete paint, it won't need recoating. 


By RICHARD DAY 


you apply it with a brush. But any similarity between 
chemical concrete stains and the organic pigmented 
wood stains you're used to working with ends right there. 

Chemical stains permanently color concrete, and the re- 
sulting colors vary in shade, much as the colors of stones 
and other natural materials do—don't expect the deep color 
you can get with wood stains. Because the color is in the 
concrete and not just on its surface, it will not fade, chip, 
or peel the way concrete paints will. Chemical concrete 
stain can be used to color concrete slabs and even walls, 
but there are some guidelines: These stains can be tricky. 

Chemical stains are water solutions of metallic salts 
that penetrate and react with concrete to produce insolu- 
ble, abrasion-resistant (and thus long-lasting) color de- 
posits in the concrete's pores. They contain a dilute acid 
that etches the concrete lightly and helps the staining 
ingredients penetrate deeper and react more uniformly. 

Stains come in gallon bottles. Kemiko's stain is concen- 
trated; you dilute it with an equal part of water for 
200-square-foot-per-gallon coverage in two coats. The color 
of the stain in the plastic jug has little bearing on its 
ability to color concrete. For example, in the bottle, tan 
stain actually looks like a weak green thirst-quencher. 

Little preparation is necessary. Concrete to be stained 
must be clean, dry, unpainted, and free of oil and grease. 
If it is clean and has fully cured to a uniform light color, 
just sweep it and start staining. Aged concrete can be a 
problem. Years of weathering and wear don't make for a 
good chemical reaction; the ideal age of concrete for stain- 
ing is from a month to a year or two. Lightly sandblast- 
ing the surface helps the stain react more uniformly. 

Be especially careful to protect yourself against the 
Stain's acid content. Use rubber gloves and eye protection, 
and wear old shoes and old clothes. A rubber apron will 
help keep acid off your clothing. Indoors, provide ventila- 
tion so you're not breathing the fumes. 

A plastic dishpan makes a good mixing and application 
container. For staining small areas, apply the diluted stain 
with a small medium-soft acid-resistant brush. For larger 
areas use a 10-inch or larger broom-type brush. 

Apply the stain liberally, but keep it from running or 
puddling; concentrated spots of stain will end up a darker 
color. Instead of painting-like strokes, rotate the brush in 
a circular or figure-eight motion, keeping it in contact 
with the surface. This will help prevent spatters and runs. 

As the acid reacts, the stain must foam briefly. If there's 
no foaming, there's no staining reaction. During foaming, 


T hey call it a stain. It comes in a plastic container, and 


expand the stain out very slightly. But once the fizzing 
Stops, don't brush the reacted stain into new areas; its 
staining ability has been used up. To avoid lap marks, 
additional applications should be brushed back into the 
wet areas to maintain a wet edge. At this point, the con- 
crete color is not yet its final shade. 

Allow eight hours for the first application to cure before 
giving the second. The surface must be kept moist during 
this time by sprinkling with water—the coloring reaction 
will stop if the surface dries out. Further applications of 
stain tend to even out the coloration, enriching it. 

If a powdery salt residue shows on the surface after the 
stain dries, it should be removed by wet scrubbing with a 
stiff-bristled brush and water flushing. 

To finish, sealers, clear or otherwise, will give the stained 
surface better wearing qualities. They also enhance the 
appearance, making the color look “wet.” On inside areas 
and shuffleboard courts where you want a slick surface, 
colored Kemiko brand waxes may be applied. 


A few other pointers 


Chemical stains are primarily for slabs, but they can 
be used on concrete walls, portland-cement bricks, and 
blocks, provided they haven't been sealed first. Staining 
walls is difficult though, because the stain must stay on 
the vertical surface long enough for it to work fully. 

An important point to remember is that any variations 
in the concrete surface composition will cause variations 
in color. For example, I stained three different concrete 
sections in front of my shop, dating from 1974 to only a 
month old. They ended up three shades of tan, all pleas- 
ing but all different. 

In my experience black and brown are the most effec- 
tive colors. The Malay tan and cola colors from Kemiko 
that I tried were also quite effective, though they look 
somewhat alike. Green-stained samples came out a very 
pale green. Kemiko's English red didn't do well for me at 
all—it merely made the barest blush. 

Mixing stains might not be a great idea, according to 
Frank Ramirez, owner of Epmar Corp., which markets 
the Kemiko line. “It doesn't work the way an artist mixes 
paints to get new colors," he says. “You might end up with 
mud.” If you do experiment, test first. 

Distribution of chemical stains for concrete is incomplete. 
I could find only one brand available to the do-it-yourself 
market: Kemiko's Stone Tone. Another manufacturer— 
L. M. Scofield Co.—says it sells only to pros. So if dealers 
in your area don't have stains, contact Epmar Corp. (13210 
Barton Circle, Santa Fe Springs, Calif. 90670). They will 
ship to you directly if no local dealer is available. UH 
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By A. J. HAND 


've been working with wood for 
more than 30 years, and during 
that time I’ve accumulated four 
routers, all of them quarter-inchers. 


Routers with half-inch chucks are leviathans that make such smooth 
cuts it’s almost spooky. With the corpus of bits available, any work- 
shopper—with or without supernatural powers—can transform a 
router into a shaper. And do fiendishly clever work. 


Oh, now and then I'd look at those 


big routers with half-inch chucks, but 


Half-inch-shank router bits let a router 
do new jobs. Panel-raising bits like 
these from Freud (top left) come in a 
plethora of profiles. Freud’s Multiform 
bit (top right) is surrounded by some 
of the moldings it can produce. Cabinet- 
door sets from ZAC (above left) and 
Freud (above right) let you make ele- 


until recently I could never justify 
actually buying one. Then, just a few 
months ago, I finally broke down and 


Continued 


gant raised-panel doors. Freud’s set 
has a bit to shape the door edge, a set 
to mold frame parts so they interlock 
and accept the panel, and a bit to make 
the raised-panel cuts; it works only 
with %-in. stock. ZAC's set has fewer 
bits and works with any stock but re- 
quires more router passes. 
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did it. Now I have some advice for you: 

Do the same. 

TII be the first to admit that a half- 
inch router is not as light or maneu- 
verable as a quarter-incher, and it will 
cost you a few dollars more; but once 
you get past the bulk and the bucks, 
the half-incher has all the advantages. 

© Power. Half-inch routers have lots 
of it, usually around two horsepower 


as a minimum. That means they have 
the guts to swing big bits and make 
heavy cuts without bogging down. 
Sure, you can often do the same work 
with a smaller router by making two 
or more passes at lighter settings, but 
that takes extra time; and it multi- 
plies your chances for error. Never for- 
get that there are some types of cuts— 
dovetails, for example—that must be 


made in a single pass of the router. 

* Durability. With that extra power 
comes the kind of heavy-duty construc- 
tion that adds up to longer life. I've 
worn out more than one light-duty 
router, but I doubt I'll ever be able to 
kill my half-incher. 

* Mass. Poor cuts are no mystery: 
After dull bits, vibration is their main 
cause. The slightest amount of flex or 


Half-inch router bits come in some un- 
usual profiles. Examples above hint at 
what's possible. 

1) Furnima's specialty is a variety of 
bits derived from old molding-plane 
profiles—ideal for renovation work. 
2) Reliable Grinding offers special bits 
for interlocking joints. This lock-miter 


DRAWINGS BY MARIO FERRO 


Half-inch bits: a wealth of possibilities 


The poor man's shaper 


To get the most out of a half-inch router, you 
should mount it in some kind of router table. 
Generally, the big bits just can't be used 
freehand. 


There are several routes to a router table. | 
hang my router under the wooden extension 
wing of my table saw (see photo). This lets 
me use my saw's rip fence with the router. 
Most shaping operations call for the bit to be 
partially buried in the fence, so | clamp a 
sacrificial hardwood fence with an acrylic bit 


guard to the rip fence and let it take the beat- 
S ing. When it's wom beyond use, | make another. 


This system has advantages: It doesn’t tie 


z up precious shop space as a separate router 


table would; and it lets me make use of the 
easy adjustability of my rip fence. Disadvan- 


bit produces strong miters that won’t 
skid out of alignment when clamped. 
3) Reliable also offers a variety of male- 
female cutter sets for cutting interlock- 
ing frame parts for doors and panels. 
Need a special bit? Reliable can cus- 
tom-make it to your specifications from 
a drawing or wood sample. 


— 


tages? My shaper setups sometimes conflict 
with table-saw operations. 

If you'd like to build your own router table, 
Freud's slick booklet by longtime PoPULAR 
Science Consulting Editor R. J. De Cristoforo 
will help. It includes complete router-table 
plans (and comes with Freud's cabinet-door 
bit set). 

You can also buy a router table. Porter- 
Cable's model 696 comes with an adjustable 
split fence, and it's prewired to its own switch 
so you don't have to rely on the router's (often 
inaccessible in under-table use). Though it's 
designed for Porter-Cable routers, you can drill 
the table to accept routers from other mak- 
ers. List price is $150, but I've seen it for 
$105.—A. J. H. 


4) Furnima makes a slick finger-joint 
cutter that can join stock end-to-end, 
edge-to-edge, and in miters of any angle. 
5) Amana’s reversible ogee bit with 
slotter can make both male (stick) cuts 
and female (cope) cuts for frame parts. 
Restacking the bit’s cutters makes the 
two different cuts possible. 


DRAWING BY HUGO SALMUANA 


wobble will result in washboard cuts. 

And that’s not the worst: With 
stringy woods like oak and ash, vibra- 
tion usually translates into chipping, 
splintering, and ruined work. 

The heavy motor and beefy shaft of 
a half-inch router run virtually flex- 
and vibration-free. And half-inch bits 
are roughly four times stronger than 
quarter-inch cutters. 

Make two identical cuts, one with 
a quarter-inch router and one with a 
half-incher, and chances are you will 
feel and see the difference in smooth- 
ness immediately. 

* Bits. Power, durability, and 
smoothness are important, but the 
major reason for buying a half-inch 
router is to gain access to the amaz- 
ing library of bits made only with half- 
inch shanks. 

It’s these bits, most of which have 
appeared on the market during the 
past couple of years, that finally per- 
suaded me to go to a half-inch router. 
As the illustrations reveal, a good se- 
lection can turn you and your router 
into a full-fledged millwork shop. At 
the flip of a switch you can crank out 
frame and panel doors, window sash, 
dozens of custom moldings, and raised 


Half-inch routers: who 


panels in several different styles. You 
can mill tongue-and-groove lumber, 
finger-join stock end to end, or make 
durable lock-miter joints. 

Just a few years ago, you needed 
an expensive shaper that cost from 
$450 to $2,000 to do this kind of work. 
Now all you need is a router and some 
kind of router table (see sidebar). The 
result is what Freud’s Barry Dunsmore 
calls “the poor man’s shaper.” 

Surprisingly, in most cases half- 
inch router bits cost just a few cents 
more than similar quarter-inch bits. 
Most router makers also offer bits, but 
those bits tend to be standard hard- 
ware-store items. For out-of-the-ordi- 
nary bits, I recommend the sources 
listed at the end of this article. 


Keep the little guy 


“OK,” you say, “but I already have 
a quarter-inch router and an exten- 
sive collection of bits. If I buy a mon- 
ster router, what happens to them?” 

No problem. With a slip-in adapter 
(standard equipment with most rout- 
ers) your half-inch router will take 
quarter-inch bits just fine. 

A half-incher should not be your 
only router. You'll still want to use 


MANUFACTURER. 


Black & Decker 
U.S. Power Tools Group 


Box 798 
Hunt Valley MD 21030 


PRICE ($) 


Ryobi America Corp. 
1158 Tower Lane 


Bensenville IL 60106" 


your quarter-inch router for light work 
and freehand operations (your big 
router will probably spend most of its 
time bolted to a router table). And for 
light-duty work such as laminate trim- 
ming, a bottom-of-the-line quarter- 
incher from Sears or Black & Decker 
(about $40) is perfect—light, compact, 
and easy to handle. It probably 
wouldn't hold up for long if it were 
your only router, subjected to long 
hours of hard use. But if you leave the 
heavy work to your half-incher, your 
light-duty router will probably last a 
lifetime. 


Buying the big one 


With the power, smoothness, and 
expanded capability the half-inch rout- 
ers offer, it's no wonder they are pro- 
liferating fast. The current Trend-lines 
catalog, for example, offers a whole 
page of half-inch routers and hardly 
any quarter-inchers. 

The table below shows what's avail- 
able in half-inch routers. The main 
thing to look for is power. l'd make 
1% horsepower my low-end cutoff point. 
Two horsepower is even better. Re- 
member, you are buying the router to 
swing big bits, and that takes a lot of 
power. 

What's the cost of a half-inch router? 
List prices, as shown in the table, may 
seem high, but if you shop around, you 
can probably find a good two-horse 
half-inch router for about $150. That's 
not much more than you'd pay for a 
good quarter-inch router. 

If money were no object, I'd pick the 
Porter-Cable 518. This is a three-horse- 
power workhorse with five electroni- 
cally controlled speeds ranging from 
10,000 to 22,000 rpm. Ideally, the larger 
the router bit, the lower your rpm 
should be. Huge bits like some of the 
new panel raisers really work best 
down around 10,000 rpm, and the 518 
is the only router I know of that can 
provide those low-end speeds. 

Unfortunately for me, money is an 
object, and the 518 lists for around 
$520—though I've seen it reduced to 
$345. So I'm currently using a Ryobi 
R-500. (You see it in the hands of the 
“monster” in the opening photo.) Shop 
around, and you can probably find one 
for about $150. That’s most likely as 
low as you can go for a two-horsepower 
router. The depth adjustment tends to 
bind up on mine now and then, but 
except for that, I’m happy. 


SOURCES FOR UNUSUAL ROUTER BITS 

Amana Tool Co., 1250 Brunswick Ave., Far Rockaway NY 
11691, DML Inc., 1350 S. 15th St., Louisville KY 40210, 
Ekstrom, Carlson & Co., 1400 Railroad Ave., Rockford IL 
61108, Freud USA, Box 7187, High Point NC 27264, 
Furnima Industrial Carbide, Inc., Box 308, Barry's Bay Ont. 
KOJ 180, MLCS Ltd., Box 53, Rydal PA 19046, Reliable 
Grinding, 145 W. Hillcrest Ave., San Bernardino CA 92408, 
ZAC Products Inc., 34 Renwick St., New York NY 10013 
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Time out 
for clear air 


Some problems don't go away with 
time, but in Denver, Colo., an adjust- 
ment of the clock just might help solve 
a nagging environmental problem. A 
state air-pollution meteorologist has 
suggested using daylight-saving time 
year round to improve Denver's dirty 
air. 

Last winter, when Denver exceeded 
the Environmental Protection Agen- 
cy's carbon monoxide standard of nine 
parts per million on 34 days, the EPA 
rated Denver the second most air- 
polluted city in the nation, topped only 
by Los Angeles. 

Denver's topography and high al- 
titude aggravate the air-pollution 
problem by causing temperature in- 
versions. Inversion occurs when an 
upper layer of cold air traps warm, 
smoggy air below it. These inversions 
peak daily during late-afternoon rush 
hours in the winter months. 

To combat the pollution problem, 
the state government has ordered 
mandatory use of oxygenated fuels in 
the wintertime. 

But Donald E. Barbarick, an air- 
pollution meteorologist who works for 
the state's Department of Health, has 
proposed a plan to use daylight-saving 
time in winter to ease the problem. 
He says the return to standard time 
each winter worsens the pollution in- 
dex 48 percent of the time. If daylight- 
saving time were used instead, driv- 
ers would arrive home before the air 
cools and traps the pollution. 

“If we can reduce the traffic at just 
the right time, which is during the 
earliest phases of the inversions, we 
can make more of a difference than 
anyone believes," says Barbarick, who 
issues pollution alerts for Denver and 
has examined the city's pollution re- 
cords for the past 10 years. 

Just how much difference is dis- 
puted. Experts are still sorting data 
from several studies, including an ex- 
tensive one by the National Oceanic 
and Atmospheric Administration's 
Wave Propagation Laboratory in Boul- 
der, Colo., to determine which factors 
contribute the most to the pollution. 

While Barbarick says a daylight- 
saving strategy would reduce pollution 
by 12 percent on worst-case days, crit- 
ics argue that scientific evidence is 
weak. And opponents add that the 
plan would hamper the state's finan- 
cial, transportation, and broadcast in- 
dustries, as well as upset the daily 
schedules of farmers and school chil- 
dren.—Bruce W. Most 


, arene 
Can you remember your first Jack Daniel's? Drop us a line if you can. 


IN 1866, JACK DANIEL created the world’s 
first Tennessee sippin’ whiskey. 


Then something pretty unusual happened: for over 
121 years nobody did anything to improve it. The 
Jack Daniel’s whiskey you buy today has 
the same rare taste as when Mr. Jack 
first made it. Which means it’s still 
flavored with cave spring water and 
mellowed through charcoal, drop by 
drop. For 121 years that’s the way 
you ve liked ic. So, we promise, we're 
still not planning any improvements. 


a 


UM i 


ptio 


SMOOTH SIPPIN' 


TENNESSEE WHISKEY Wiggs 
ISKEy 


Tennessee Whiskey*80-90 ProofeDistilled and Bottled by Jack Daniel Distillery 
Lem Motlow, Proprietor, Route 1, Lynchburg (Pop. 361), Tennessee 37352 
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PRODUCTS/TECHNOLOGY 


€ 

In-flight info 
This microcomputer-based 
terminal uses a small video 
panel to list hotels at the des- 
tination city, entertainment 
programs on board an air- 
craft, duty-free sales, and 
flight reports. Produced in 
W. Germany by MBB, it was 
first installed on a Saudi Ara- 
bian Airlines Airbus A320. 


BY DAWN STOVER 


Price processor 

Comparison shopping is easy 
with this electronic price 
tag. Push a button, and the 
display shows the product’s 
unit price. Radio signals link 
the panel to a store’s com- 
puter, making it easy to up- 
date checkout scanners and 
tags. Telepanel, 245 Riviera 
Dr., Markham, Ont. L3R 5J9. 
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Solar mirror 


Made from a steel membrane 
coated with a silver polymer 
film, this heliostat is lighter 
than a glass mirror. Comput- 
ers and electric motors point 
it toward the sun. The mir- 
ror, tested at Sandia Nation- 
al Labs, reflects sunlight to 
heat a fluid that drives a 
generating turbine. 


White Swan Paper Sponge 


\ 


— — 


Pop-up poles 

Attached to a hinged base 
assembly, a portable hydrau- 
lic unit lowers 150-ft.-long 
steel poles. The Abacus raise- 
and-lower system allows 
workers to wire poles before 
installation, and permits safe 
maintenance of poles and 
lights. Union Metal Corp., Box 
9920, Canton, Ohio 44711. 


Power walker 


This prototype walking ma- 
chine for paraplegics, built 
by engineering students at 
Louisiana State University, 
costs far less than electrical 
systems that stimulate mus- 
cles. To take a step, the user 
presses a hand-held button 
that actuates a small battery- 
powered motor. 


D 
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a 
Mini-aircraft 


A strong, light airframe made 
with carbon fiber and pres- 
sure lamination allows the 
Cruise 3 remotely piloted ve- 
hicle to fly payloads equal to 
its weight. Sold to the Navy, 
the RPV can carry video sen- 
sors, jamming gear, even war- 
heads. Wing RPV, Box 33, 
Crystal Lake, Ill. 60014. 


a 
Battery tester 


Press Batcheck against a 
battery’s terminals, and a 
color band indicates the lev- 
el of power. Embedded in a 
plastic sheet is a load resis- 
tor, liquid crystals, and con- 
ducting inks. The reusable 
strip costs $3.50. M.J. Harris 
Enterprises, 140 Main St., 
Los Altos, Calif. 94022. 


Fiber fortifier 


Tension can build up in opti- 
cal fiber cables lowered from 
ships to the ocean floor. This 
stranding machine, used by 
STC Submarine Systems in 
Britain, improves tensile 
strength by adding to the ca- 
ble two layers of torsionally 
balanced steel wires wound 
in opposite directions. 


(italian stallions 


With a top speed of 201 mph, 
the Ferrari F40 (top) is now 
the world's fastest produc- 
tion car, it's claimed. Pow- 
ered by a 2.9-liter twin-turbo 
V8 with an unusual four-coil 
ignition, the F40 develops 
478 hp at a screaming 7,000 
rpm. The body features Kev- 
lar aramid-fiber and carbon 
composites with a huge rear 
wing. The F40 costs a stag- 
gering $200,000; deliveries 
start next spring. The slower 
but more affordable ($39,975) 
Maserati i Spyder converti- 
ble, with a top speed of 133 
mph, also has a twin-turbo 
system. The 2.5-liter V6 en- 
gine puts out 187 hp, and an 
electronic fuel-injection sys- 
tem replaces the previous 
two-barrel carburetor. 
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What's New 


The contemporary Newport 
pattern has been added to 
the Window Quilt line of 
high-performance sun-room 
shades from Appropriate 
Technology Corp. (Box 975, 
Brattleboro, Vt. 05301). They 
have an insulating value of 
R-5 with double glazing. A 
48-by-64-in. system is $210. 


QVenting skylight 

The model FSF fixed sky- 
light from Velux-America 
Inc. (Box 3208, Greenwood, 
S.C. 29648) provides light 
and ventilation while stop- 
ing water from condensing 
on the glass and entering the 
house. A vent flap is oper- 
ated with pull-cord or rod. 
Prices: from $123 to $232. 
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QEasy-clean silicone 


Dap/Dow Corning's Perfor- 
mance Plus 10056 silicone 
sealant combines the extend- 
ed durability of silicone with 
the easy application and 
water-cleanup of latex. Per- 
formance Plus (about $6 a 
cartridge) also takes paint 
better than other silicone 
caulks, says the maker. 


ES 


HE uA 


(Hanging toaster 
Combat kitchen counter-top 
clutter with the Toastmaster 
model 785 four-slice toaster. 
An adjustable mount allows 
the front-opening unit to 
fit below various types of 
cabinets with only 8 in. of 
overhang. The 785, which 
is chocolate brown and al- 
mond, sells for $70. 


a 

Hot-glue hangers 

The $13 Hang Fast hot-glue 
hanger system from Sears, 
Roebuck and Co. is a new 
way to hang items (up to 25 
Ibs.) on walls without nails 
or screws. Place a pre-glued 
disc into the electric appli- 
cator and hold it against a 
wall for 15 sec. Then slip 
a hook ($2 a pair) over it. 


Why Are We Giving Away 
Nationally Advertised 
GFX “Celsius-9”™ Chronometers 


* Never needs winding 


* Sweep-second hand 


* Rotating bezel for 
measuring elapsed time 


* Chime alarm for 
wake-up and appointments 


* Luminous numerals 
* Tachymeter times average 
vehicle.speed over a 
"measured mile" 
* Powered by mercury cell 
(already installed) 
* Analog dial plus digital readout 
e “Zero Refraction” 


matte black finish 
chain link band 


€ 12 and 24 hour (civilian and military readings) 


time modes 


EN part of a nationwide publicity campaign, a leading New 
York firm will give away its most expensive precision watch 
—the Nationally Advertised GFX “Celsius-9” Chronometer— 
for the astonishing publicity price of only $19.95 to every person 
who writes to the company address (below) before Midnight, 
December 25, 1987. 


This original publicity ad must accompany your 
request. Copies or photostats are not acceptable. 


Similar chronometers have been nationally advertised and 
featured by others in leading media at $49.95 each. In fact, you 
might think watches with features likethese would sell for well 
over $100.00. But, during this nationwide publicity campaign, 
you don't pay $100.00—or even $49.95. You pay only $19.95! 
But your request must be mailed no later than Midnight, 
December 25, 1987. 


Powered by a computer-type chip and precision quartz move- 
ment, each GFX “Celsius-9” watch is a time-keeping “control 
center”. Its tri-level, high-tech face includes an analog dial with 
sweep second hand, a multi-function LCD digital read-out that 
records time in both 12 and 24 hour (civilian and military) 
modes and a rotating bezel to measure elapsed time. The ulti- 
mate in a man’s wristwatch, this GFX “Celsius-9” tells you the 
time in two time zones (while traveling); chimes the hour to 
remind you of passing time; keeps track of the day and date; 
awakens you from sleep; and is even water resistant to five 
atmospheres. 


One of the most technologically sophisticated watches ever sold 


(Not for $49.95) 


only $1995 


* Tells time in 2 different time zones 
simultaneously 


* Stopwatch accurate to 
1/100th of a second 


* Displays month, date, day. 


* Photon dispersion beam 
lights up time in dark 


* Water resistant to 
5 atmospheres (150 ft.) 


* Accurate to within 
seconds per month 


* Scratch-resistant 
mineral-glass crystal 


* Sonic beep on 
the hour keeps 
track of time 


* Stainless Steel 
case back 


(ENLARGED TO SHOW DETAIL) 


by this multi-million dollar New York firm, the GFX “Celsius-9” 
features a Stopwatch/Chronograph (accurate to 1/100 of a 
second); a Tachymeter that times average vehicle speed over a 
“measured mile"; and, unseen, an amazing photon dispersion 
beam—smaller than the “eye” of a hornet—lights up the 
mineral-crystal in the dark. 


This handsome high-tech “zero refraction” matte black time- 
piece is perfect for the office, sporting events (as player or spec- 
tator), that special night-on-the-town or just everyday wear. No 
wonder this is destined to be the fastest selling and most expen- 
sive chronometer of its kind ever sold by this multi-million 
dollar New York firm. 


These GFX “Celsius-9” watches will not be sold at this or any 
other price by the company in any store. There is a limit of two 
(2) per address at this price, but if your request is mailed early 
enough (before Dec. 17) you may order up to 5. Each GFX 
watch is covered by the company’s full one-year money- 
back guarantee. 

TO ORDER: Mail this original publicity ad (no copies or 
photostats) together with your name and address and $19.95 for 
each watch. Add only $3 shipping no matter how many watches 
you request. (New York residents add sales tax.) Allow up to 
6-8 weeks for shipment. Make check payable to RBM Ltd. Mail 
to: RBM, GFX Watch, Dept. 191-109, Box 1085, Hicksville, 
New York 11802. (R44640) 


©4987 RBM Lid., 1200 Shames Drive, Westbury, N.Y. 11590 


What’s New 
in Tools 


BY V. ELAINE GILMORE 


Son et lumiére 


With a beep and a red glow, 
the Anglesensor tells you 
when your work’s level—or 
when any angle you've di- 
aled in is reached. The elec- 
tronic level is accurate to 
+ Ye’. Priceis $50 (witha 24-in. 
aluminum rail). Zircon Int. 
Inc., 1580 Dell Ave., Camp- 
bell, Calif. 95008. 


Drill = screwgun 
This attachment lets you use 
your drill to install drywall 
(and do other new jobs as 
well). The $19 Dimpler re- 
cesses a screw to just the 
proper depth. An optional 
magnetic insert ($6.50) holds 
the screw. It’s from The 
Disston Co., 1030 W. Market 
St., Greensboro, N.C. 27401. 


Power and order b 


A riot of tools is brought to 
order on the Power Shelf. 
Rechargeables hang from 
holes in the sides (and keep 
their charge, thanks to six 
electric outlets). The 24-by- 
12-by-10-in. shelf holds AC 
and hand tools, too. Ver- 
mont-American, Box 340, 
Lincolnton, N.C. 28093. $40. 


ra 
Quarter turner 


A flick of the wrist is all it 
takes to lock in the Qui-Ke 
wall anchor. The screw has 
flanges (see end view) that 
slip into keyways in the 
plastic anchor. À quarter- 
turn of the screw spreads 
the anchor. Three for 79e. 
Jimbabs, 2754 Temple St., 
Los Angeles, Calif. 90026. 


Serious six-incher 


Saw-Boss is the only 6-in. cir- 
cular saw that cuts 45° 
bevels in 2x lumber, says 
the maker. The 8-lb. saw's 
dust chute hooks to a vac- 
uum or bag. Its base stays 
on the work even when the 
saw is raised for plunge 
cuts. Porter-Cable, Box 2468, 
Jackson, Tenn. 38302; $160. 
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Easy in, easy out 

To install the Wall Grabber 
drywall anchor you just 
pound it in, then thread in 
the screw to spread the steel 
legs. And it’s removable: 
After you extract the screw 
you can pull out the anchor. 
Grabber Corp., 273 E. Hellen 
Rd., Palatine, Ill. 60067. Five 
sell for $1.49. 


a 
Clean cutter 


The Bullet bit was optimized 
for portable drills, reports 
Black & Decker. Its pilot tip 
eliminates walking; sharp 
cutting edges increase speed 
and leave a clean hole. The 
Bullet comes in 29 sizes and 
three finishes, and lasts 7-14 
times longer than ordinary 
bits, says B&D. 


Wide-angle saw 

You can cut a 2x10 at 90° 
and a 2x6 at 45° with the 
DeWalt Crosscutter from 
Black & Decker. Telescoping 
arms give the 8¥2-in. com- 
pound miter saw its addi- 
tional capacity. The table 
pivots 45° each way; the 
head tilts up to 45° to the 
left for bevel cuts. $750. 


(Ultra tape 


How big is the bedroom? 
The Sonin uses ultrasound 
to measure distance—accu- 
rate to 99.85%, it's claimed. 
A built-in calculator com- 
putes area and volume. Mod- 
els with ranges from 60 to 
250 ft. sell for $100-$150. 
Sonin Inc., 672 White Plains 
Rd., Scarsdale, N.Y. 10583. 


a 
Take-out tool Handy sander b 


What's missing from Dremel’s A bench-top belt sander 
new Moto-tool? The cord. Its grinds, sharpens, polishes 


6-V motor is powered by re- 
chargeable batteries. Operat- 
ing speeds: 15,000 and 20,000 
rpm. The Freewheeler, due 
in stores next March, will 
cost $60 (kit with accesso- 
ries: $80). Dremel, 4915 21st 
St., Racine, Wis. 53406. 


(and sands). This one from 
Delta uses a 1-by-30-in. belt 
and has a %s-hp motor and a 
table that tilts to 45°. Add 
a flexible shaft and do even 
more. Delta Int. Machinery 
Corp., 246 Alpha Dr., Pitts- 
burgh, Pa. 15238; $70. 
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What’s New 
for Your Car 


BY JACK KEEBLER 


c 
Waterproof flasher 


The waterproof F-100 emer- 
gency flasher operates for 10 
hrs. on a 9-V alkaline trans- 
istor-radio battery. Its bril- 
liant amber-colored flash is 
produced by an electronic 
circuit with a Xenon flash 
tube. Actron Mfg. Co., 9999 
Walford Ave., Cleveland, 
Ohio 44102. Price: $20. 


a 

Sliding sun roof 
Bridging the gap between 
electric and pop-up sun 
roofs, Skyroof's panel ($400— 
$450 installed) slides open 
and closed on low-profile 
aluminum tracks. Dual seals 
ensure leakproof operation. 
Donmar Enterprises, 7970 
Bayberry Rd., Suite 7, Jack- 
sonville, Fla, 32216. 


€ 

Brainy tire gauge 
Controlled by a micropro- 
cessor and a piezo-resistive 
sensor, the SenSym gauge 
reports pressures from 1 to 
127 psi. It's accurate to with- 
in 1 psi and is powered by 
three 1.4-V watch batteries. 
SenSym Inc., 1255 Ream- 
wood Ave., Sunnyvale, Calif. 
94089. Price: $40. 


Bench-top bather 


A thermostatically controlled 
heater brings the B-800 Bio- 
Solve Systems! detergent 
bath to 110° F for effec- 
tive parts cleaning. The stain- 
less 20-by-12-by-8-in. unit 
holds 4 gal. of biodegrada- 
ble solvent. Myers Mfg. Inc., 
2925-E E. Chestnut, Spring- 
field, Mo. 65802. $260. 
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Pickup pocket 


Attached to a pickup’s roof 
with 6'2-in. well nuts, the fi- 
berglass Cab Cap provides 
storage for items that nor- 
mally clutter the cab. Big 
lockable doors take even 
large items like suitcases. 
Core Craft, Box 249, Indus- 
trial Park, Bemidji, Minn. 
56601-0249. Price: $500. 


€ 

Rustproofing lube 
Formulated with a wax-oil 
additive that coats metal 
for moisture protection, Ul- 
tramate 2800 is a multipur- 
pose lubricant that can also 
be used as a penetrant on 
corroded fasteners. It's $4 
for the 6-oz. spray. Maurer- 
Shumaker, 37025 Industrial 
Dr., Livonia, Mich. 48150. 


NRI training includes all the tools you need to get started. 


THREE BUSINESSES YOU 
CAN START YOURSELF. 


TELEPHONE SERVICING 


Gone are the days 
when the only job 
in town was with 
the phone com- 
pany. The new 
technology is here, with opportunity 
everywhere for the skilled tech- 
nician. NRI trains you to install, 
repair, and service even the most 
advanced electronic phones. 


Training Includes Cordless Phone 
You get test equipment like an LCD 
digital multimeter and telephone 
analyzer, a pushbutton memory 
phone to learn on and use as your 
test phone, a cordless phone to learn 
servicing and troubleshooting 
techniques, plus the NRI Discovery 
Lab, where you work with circuitry 
used in today's advanced cellular 
systems. With NRI's eight Action 
Learning kits, you get telephone | 
training at home, at your conveni- 
ence. NRI training prepares you to 
set up your own telephone servicing 
business, where almost no start-up 
money is necessary, little inventory 
is required, you set your own hours 

. -and opportunities are unlimited. 


If coupon has been used, write 
NRI Schools 
3939 Wisconsin Ave. 
Washington, D.C. 20016 


more repairing and 
replacing locks, 

top dollar installing home security 
systems. NRI trains you for all three 
in one complete course. 

Income While You Learn 

Includes professional key making 
machine and all the tools you need 
to start earning profits of up to 
80096, even while learning. There is 
plenty of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, install- 
ing electronic security systems in 
homes. NRI training and equipment 
can get you started today! 


AFF... 


McGraw-Hill Education Center. 


SEND COUPON TODAY FOR FREE NRI CATALOG! 


SMALL ENGINE REPAIR 


ae Equipment from lawn 
Meee: mowers to motor cles 
is powered by 


air cooled engines. NRI 
can give you the training 
and tools you need to start your own 
business in this big demand field. 


5 HP Engine, Generator Included 


Your training includes a 5-HP 
Tecumseh engine with electronic start 
and a power generator you build while 
training. You learn to service mowers, 
tractors, chainsaws, weed whi 
snowmobiles, ATVs, outboar , even 
foe uens, Get all the tools you god 
or tuneups, engine diagnosis, an 
rebuilding. NRI gives you the 
aod equipment you need to 
succeed in your own profitable engine 
repair business. 


For Career courses. 
approved under GI bill 


| 3999 Wisconsin Avenue, Washington, DC 20016 BAI. Caint riot | 

| We'll give you tomorrow. | 

| (© CHECK ONE FREE CATALOG ONLY C Computer Electronics P C Appliance Servicing | 
C Telephone Servicing C Robotics & Industrial Controis ~ — [ Automotive Servicing 

| C] Locksmithing & Electronic Security — [7] TV and Video System Servicing — [] Air Conditioning, Heating, | 
C Small Engine Servicing L] Electronics Design Techhology Refrigeration, & Solar Technology 

| C] Satelite Communications C Communications Electronics L Building Construction | 

| C Data Communications C Basic Electronics C Bookkeeping | 
Name (Please Print) Age 

| | 
City/State/Zip Accredited by the National Home Study Council 352-317 


Nonstop thrower 


Before, you had to keep both 
hand controls depressed to 
keep wheels and snow auger 
moving. On Simplicity Free- 
Hand snow throwers, the 
right hand locks both con- 
trols so you can remove the 
left to rotate the discharge. 
This lets you turn without 
slowing your snow removing. 


TRACTION CONTROL 


* POWER SHIFT LEVER 
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Using planks as a ramp for 
heavy equipment is not only 
unsafe—the planks could 
slip—but there’s an abrupt 
drop-off at the ends. Ram- 
parts, a $40 kit of ramp 
ends that you attach to 2x8s, 
solves both problems. Ram- 
parts Inc., 53 Belcher Rd., 
Blairstown, N.J. 07825. 


Handy log splitter 


Operating under the same 
principle as an automobile 
bumper jack, the Quicksplit 
wood splitter “jacks” logs 
up against the top-mounted 
blade with a 70:1 power ra- 
tio. It weighs 140 Ibs. and 
takes 14—19-in.-long, 12-in.- 
dia. logs. Tedco, 2204 Rd. 34, 
Pasco, Wash. 99301. $350. 


i" 


| Drift biter 


Problem: Two-stage snow 
throwers tend to ride up on 
drifts and mounds of snow 
left by street plows. Solution: 
an innovation on Toro units 
called Power Shift. A mov- 
able axle shifts the wheels 
rearward; it’s said to double 
the downward force on the 
auger to eliminate ride-up. 


€ 

Long-life lumberjack 
Intended for medium-duty 
use—limbing, pruning, some 
firewood cutting—the Pou- 
lan 38-cc model 2350 chain 
saw shows off some advanced 
features: CounterVibe anti- 
vibration system, auto-oiler, 
and chrome-plated cylinder 
and double piston rings for 
longer engine life. $262. 


Science Has Finally 
Counterfeited A 
Perfect Diamond! 


Many Jewelers and 
Pawnbrokers Fooled—it Cuts Glass! 


In “Diamond World,” author David Koskoff 
States," . . . it fooled most of the members of 
the famous New York Diamond Dealers Club 
when it was introduced.” 

Pawnbrokers and jewelers have lost thou- 
sands of dollars buying these beautiful jewels 
thinking they were mined diamonds. If a jew- 
eler must perform tests to tell whether itis a Van 
Pler Simulated Diamond or a mined diamond, 
then neither you or any of your friends will be 
able to tell the difference. 


ABC’s 20/20 News Team Fools 
New York Diamond Mart Experts 


The reporters took a $50,000 perfect, 
mined diamond ring and an equally fancy Van 
Pler-type simulated diamond ring to the 
famous New York 47th Street Diamond Mart. 

The gems were so perfect that the expert 
there claimed they were both counterfeit. How 
foolish they must have felt when they saw the 
show. 


Top Economist Says 
Consumers Would Be Foolish 
to Buy a Mined Diamond Now! 


A respected authority on investments in 
diamonds, gold, silver, coins and other 
precious gemstones (called “hard money”), 
JC. Revel, stated recently, "If you are buying 
asmall, mined diamond—less than two carats 
—and expect it to appreciate in value, you are 
going to be disappointed.” 


The reasons the economist pointed out 
were; one, the resale for used diamonds is very 
small; two, if you sell to a jeweler or other 
dealers, they will pay only about 3075 of the 
current retail value; and third, the new Van Pler 
Simulated Diamond is visually equal, if not 
superior, at a fraction of the inflated cost of 
mined diamonds. 


"It doesn't make any economic sense for the 
average person to waste hard-earned dollars on 
ahigh [reed mined diamond when less than 
1% will ever resell the stone,” Revel said (J.C. 
Revel is listed as a top authority in a recent 
edition of “WHO'S WHO IN HARD MONEY 
ECONOMICS") 


A February 3rd, 1986 Wall Street Journal 
article stated that the value of investment grade 
diamonds have dropped an incredible 85% 
since 1980. 


Now you can have jewelry that will truly 
impress everyone you meet. Imagine a new 
wedding ring with a big, dazzling Van Pler, or 
a glittering pinky ring fora man. Or why noten- 
joy the pleasure of wearing diamond earrings, 
bracelets or necklaces and no one will know 
the difference. 


And think of what great gifts Van Pler 
Simulated Diamonds will make. Remember, 


even jewelers and pawnbrokers can't tell the 
difference without testing. 


$25 a Carat for This Sale Only— 
Selling in Europe for $100 


As a giant promotional campaign to intro- 
duce the incredible, new Van Pler Simulated 
Diamond, only the first 5,000 people in each 
state will be allowed to buy these beautiful 
jewels at a sensational low price of $25 a carat 
on a first-come, first-served basis. 

The counterfeits were introduced in Europe 
the same way with tremendous success. Now 
they regularly retail there at what is equivalent 
to about $100 US. dollars a carat. 


Limit Per Customer — No Orders 
Accepted From Jewelers! 


There is a limit of two Van Pler Simulated 
Diamonds per order unless the order is post- 
marked before Dec 31, 1987. Orders post- 
marked before then may request a maximum 
of 7 jewels. 

Since this is a promotional campaign to in- 
troduce the Van Pler Simulated Diamond to the 
nation at a very low price, no orders from 
jewelers or department stores will be accepted. 


New York Magazine Says, More 
Beautiful than Mined Diamonds! 


Anyone who sees this new jewel is as- 
tounded at its beauty and brilliance. In fact, 
New York Magazine went further in a recent 
article stating, “ . . . it looks even better than 
the average 1-carat mined diamond equivalent 
which sells for about $4,000." 


Expected to be 
Hottest Gift of the Year! 


Aspokesman for the company indicated in 
an interview last week that due to the tremen- 
dous acceptance of these jewels in Europe, 
Americans can expect to respond even more 
enthusiastically. “I believe everyone has felt 
how wonderful it would be to give someone you 
love a beautiful jewel.” 


More Indestructible Than Mined 
Diamonds — Lifetime Warranty 


The Van Pler is not as brittle as a mined 
diamond and is resistant to shattering because 
itwas created at the incredible temperature of 
over 5,000 degrees Fahrenheit. The hardest 
steel melts at only 2,786 degrees F. 

The Van Pler Simulated Diamond will last 
many, many lifetimes without any worries. In 
fact, you will receive Lifetime Warranty against 
any defects. 


THE Yan Pr DIAMOND" 


‘Scientists created the Van Pler from an exotic mineral dust whichis 
melted at an astonishing 5,000 degrees F to produce this dazzling 
‘diamond copy. The problem that held back the development of the Van Pler 
{for many years was no furnace liner could withstand the tremendous 
heal. Finally a young scientist got the idea to line the furnace with 
contaminated Van Pler Jewels made in previous attempts. Imagine, a 
furnace lined with jewels. It worked, and now you can have a flawless 
Van Pler Simulated Diamond. It is cut with 57 facets and polished the 
same as a mined diamond with the same equipment. 


Postdate Your Check for 30 Days— 
Free Inspection In Your Home! 


We are so certain that you'll be very pleased 
witha Van Pler Simulated Diamond that we will 
let you examine them in your home without 
risking a dollar. If for any reason you don't like 
the Van Pler, just mail it back to us within 30 
days and we will return your postdated check 
uncashed. (©1987 Van Pler 

Imagine how exciting it will be to show off 
your new jewel to your friends. And remember 
it is Warranteed for a lifetime in writing. 


For quicker service, use any major credit 
card and call Toll-free 1-800-237-81 
except in California, call 1-800-237-7551. 
Ask for Operator No. 493. 

Hours: 8 a.m. to 6 p.m. Pacific Coast 
Time, Monday through Saturday. 


Shipped in 4 Working Days by First 
Class Mail or United Parcel Service 


VALID THRU DEC. 31, 1987 


Wan Per 9 Fissany 


325 S. Robertson Blvd. Beverly Hilis, CA 90211-3602 
Please rush the Van Pler Simulated Diamonds Ive chosen 
below for a FREE 30 Day | iion. They are guaranteed to 
be flawless. to be the same size as a mined diamond of the 
{equivalent weight and look exactly ike, (f not beter Ian, à 
‘mined diamond. 
tis also guaranteed never to get cloudy. discolor or lose its 
"reum Be je in 30 days. you wi meaty 
return my postdated check or credit my charge card, Satistac- 
‘ton Guarant 
— 4 Carat Van Plers at 
õm (Reg. Round Cut) $100 each= — 
—— 3 Carat Van Plers at 
omy ^ (Reg. Round Cut) $75 each 
2 Carat Van Plers at 
omy (Reg. Round Cut) $50 each= 
—— 1 Carat Van Plers at 
ee» (Reg. Round Cut) $25 each= __ 
—— Ve Carat Van Plers at 
amy (Reg. Round Cut) $15 each= — 
Subtotal 
California Residents add 62% tax 
SHIPPING & HANDLING _ $2.00. 
T Check or Money Order Enclosed TOTAL 
Bill my Credit Card: O Visa C Discover 
O Am Express Z Diners/Carte Blanche C Mastercard 


Card No. 
Expiration Date 


Tic orders sipped witout expration date 
Kan aiaa 

Address: tm 

| ——— — 
State: 


FAMOUS NATIONALLY ADVERTISED 


TURBO 550Z.: 
CORDLESS 
ELECTRIC 
SHAVER 


With 
Accessories 


NO As part of a nationwide 
DEALERS publicity campaign, 


this gigantic marketing firm 
will give away one million (1,000,000) 
of its most expensive shavers — the Turbo 550Zr« 
with accessories for the astonishing low price of 
only $5 each to the first one million persons who write to the 
company address below before midnight, Nov. 30, 1987. 
These shavers are not copies. These are genuine famous Turbo 550Z7™ cordless elec- 
tric shavers — the same shavers that have been nationally advertised in leading media 
throughout the country. This innovative shaver combines the proven rotary method 
with our exclusive ultra-thin flexible shaving head — scientifically designed to caress the 
unique shape and contour of your face for a smooth, clean, gentle shave. 
The latest Tri-rotaryrw shaving head includes three high speed, razor sharp, cutting 
edges that have been precision crafted of the highest quality stainless steel and whisk 
off unwanted hair and stubble at an incredible 10,000 rpm's! You get a shave that's so 
close and smooth — without those unsightly nicks and cuts that often occur when you 
shave with an ordinary razor. The unique shaving head makes this shaver ideal for use 
by both men and women. 
Not only the most expensive, but also the fastest selling cordless electric shaver ever 
sold by this huge New York firm. Sleekly designed of the newest space-age materials 
make this shaver rugged yet light weight to make shaving a breeze! Complete ac- 
cessories include a leatherette carrying case, protective shaver head cover, and clean- 
ing brush. 
Its cordless feature makes it ideal for traveling or a quick touch up anywhere. Makes a 
practical and impressive gift! 
These famous brand name cordless electric shavers will not be sold at this price by the 
company in any store. To obtain one at this promotional price, you must write to the 
company address (below) before midnight, Nov. 30, 1987. 
Each shaver is covered by a full one-year money back guarantee and will be replaced, 
free of charge, if it ever fails to function. There is a limit of two (2) shavers per address at 
this price, but requests which are mailed early enough (before Nov. 30) may request up 
to five. 
To obtain your famous Turbo 550Zrw Shaver with accessories, mail your name and 
address along with $5 for each shaver requested. Add only $2 shipping and handling no 
matter how many shavers you are requesting. Allow 60 days for shipment. VA residents 
add sales tax. Mail to: SLM, Dept. TZ1437, One American Way, 
Roanoke, VA 24016-8001. ©1987. omv. c 
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Laser rifle is fired at target; results are 
displayed on the video monitor. 


A marksmanship training and target 
practice system that uses lasers and 
computers has been developed by 
Noptel Ky of Oulu, Finland, in con- 
junction with the University of Oulu. 
The basic system, called the ST 1000, 
consists of a laser source attached to 
a rifle or pistol, an optical target, a 
small computer unit, and a four-color 
graphic plotter that displays results. 
The system not only simulates the ac- 
tual firing of the weapon and "scores" 
how close a real bullet would have 
come to hitting the bull's-eye, it also 
captures and presents information on 
the aiming before the trigger is pulled. 
"Scoring" is seen on the liquid-crystal 
display of the computer unit as well 
as in printouts from the small printer. 

The trajectory of the aim-point prior 
to and after the shot are also printed 
out in multicolor graphs. This infor- 
mation is important in analyzing the 
breathing technique, gun steadying, 
sighting and triggering times, trigger- 
ing pulls, and follow through of the 
marksman. These data are available 
to both marksman and coach for de- 
tailed analysis and tracking of the 
Shooter's progress. An optional mi- 
crocomputer can be hooked up with a 
video monitor and floppy-disk drive so 
that real time analysis can be done 
or results stored for later study. 

Noptel also makes a simpler system 
that consists of a battery-operated 
lasertransmitter and receiver mounted 
directly on the shooter's own weapon. 
Reflective tape is attached to the tar- 
get; the smaller the tape, the more dif- 
ficult it is to hit the target. If the shot 
is “on target," the laser beam is re- 
flected back to the receiver and a 
sound signal tells the shooter that he 
has hit the mark.—Bill Siuru 


YOU DON’T NEED 
CASTRO'S PERMISSION 


TO SMOKE CUBAN-SEED 
HANDMADE CIGARS! 


HANDMADES FOR THE MAN WHO THOUGHT HE COULDN'T AFFORD THEM! 


l'il send them to you from Tampa, 

the fine cigar capital of the world. Sample 

the cigars in my new Silver Medallion Sampler and 
enjoy a wonderful new smoking sensation. I'll include 

a generous sampling of Honduras handmades, plus a 
nice selection of vintage-leaf, long-filler and cut filler 
cigars, all perfectly blended for mildness and flavor. 


These superb smokes are made with expertly blended 
Cuban-seed-leaf tobaccos grown and cured the old 
Cuban way in Honduras from seed smuggled out of 
Cuba. They're mild, flavorful and extremely satisfying to 
the cigar smoker who's looking for something new, 
something better, something exceptionally tasty. Experts 
can't tell them from Havanas. You won't be able to either, 
when you try them. Natural wrapper. If you're ready 
for a luxuriously enjoyable smoking experience, try 
them now. 


— "Yours is the only decent cigar | have had in over 12 
years," one new customer wrote me the other day. 

—"Of all the cigars | have smoked, both cheap and 
expensive, yours is the best of the bunch," wrote 
another. 

— "Outstanding! Best cigars | have had since returning 
from overseas,” wrote H. E. O., of Columbia, SC 

—"| am very impressed with the mildness and freshness 
of the sampler you sent,” said J. J. M., of Lincoln, IL 


MY OFFER TO CIGAR LOVERS 
I'll send you postpaid a selection of 42 factory-fresh cigars—a 
special selection of Honduras handmades, vintage-leaf long- 
filler and cut-filler smokes. If these cigars aren't all you 


expected, return the unsmoked ones by United Parcel or 


Parcel Post within 30 days and I'll refund your money. No 
questions asked. Your delivered cost is only $10.90 for 42 
factory-fresh, Cuban-seed-leaf cigars. 


Mo order, fill in and mail coupon to 

| THOMPSON CIGAR CO. 

| 5401 Hangar Dept B595, Box 30303, Tampa, FL 33630 I 
O.K., TOM! Ship me the Silver Medallion Sampler under | 
your money-back guarantee for only $10.90. 


! O Check for $10.90 enclosed (Fla. residents add 5% sales tax) 
| CJ Charge $10.90 to my [O VISA LJ] American Express 


l 

l 
I O MasterCard [O Diners Club I 
i Credit Card No. (Print all digits) Erme | 
pem I 
| Steet | 
l city state zip l 
a a a AE 4 


cREDITCARDUSERSSPEED TOLL-FREE 1-800-237-2559 
DELIVERY BYCALLING IN FLORIDA, CALL 1-800-282-0646 


*88 Honda Civic icon 


tinued fr 


om 


suspension provides the kind of pro- 
gressive high-speed handling that 
eliminates bump-induced shakiness. 
Performance and mileage both are im- 
proved, as well. 

Honda's Huey, Louie, and Dewey act 
—sporty two seater, domesticated 
sedan, and frumpy wagon—all use the 
same chassis. That means most of the 
basic components are shared. But that 
hardly makes the three cars look- or 
perform-alikes. In this latest incar- 
nation, each version has even more of 
a separate identity, although they 


share more components than before. 

The CRX's wheelbase is longer; the 
body is sleeker; and horsepower has 
been raised from 76 to 92 in the stan- 
dard throttle-body-injection-equipped 
engine. A 50-mpg 62-horsepower CRX 
HF model uses a special version of the 
port-fuel-injection-equipped engine, 
while the performance Si model gets 
105 horsepower. The new suspension 
—stiffer in the CRX but shared by all 
three models— puts Civic into a whole 
new class in handling. 

Past Civics used a torsion-bar sus- 


F2 F2 ED 


FASTENING TOOLS, 


THIS CANOE WAS BUILT 
IN HALF THE 


Applying Ai nn Qu to teiba — PM the 
335 RON Seem Anglo ter Mie DA KC even = NO Ux 


has been shortened. 


Available at all leading Hardware, Home Center, and Discount Department Stores everywhere. 


"Corda Jani Disirbunors. 
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United Kingdom Arrow Fastener (U K Lid. B2 Oid 


Company, Inc. .. 271 Mayhill Street, Saddle Brook, N.J. 07662 


wan Bil. East Monireal HIP 1X9 Quebec 
Brompton Road, London SW7 3L. 


pension, a design that soaks up pot- 
holes but is often harsh and noisy. The 
new Civic joins the trend toward in- 
dependent rear suspension and uses 
a wishbone-type upper and lower setup 
similar to that in the current Honda 
Accord. But it's in the execution of the 
rear suspension that the Civic shines. 
At first glance, the rear axle looks or- 
thodox; trailing arms are held later- 
ally at their rear ends by upper and 
lower wishbones (see drawing). Such a 
design absorbs shocks but often trans- 
mits excessive noise to the chassis 
through the center mounting points 
of the control arms. 

To absorb the noise, Honda uses a 
big, soft bushing at the trailing-arm 
pivot point, which would be expected 
to cause problems keeping the wheels 
solidly located. Here's where Honda 
gets innovative. The ingenious solu- 
tion is to extend the trailing arms for- 
ward, adding a separate control link 
that counters the sideways forces of 
the wheel. The result is a quiet, solid, 
smooth ride over bumps, with none of 
the wandering in rolling corners that 
afflicts many independent rear ends. 
The system works so well that the 
forward-facing link is likely to become 
standard on future Hondas. 

The chief benefit of the wishbone 
suspension is its ability to keep wheels 
facing in the appropriate direction 
while accommodating a reasonable 
amount of travel for a smooth ride. It 
also cuts the friction inherent in a 
strut-type suspension. Finally, it is 
lower, allowing Honda to trim an inch 
or so off the hood height. 

This has a profound impact on the 
sedan, which now has such a low hood 
that it disappears from view from be- 
hind the wheel. The sedan also bene- 
fits in ride from the wishbone suspen- 
sion, but its softer tune makes it 
slower than the CRX in the corners. 

Underneath the lowered hood rests 
yet another new engine design from 
Honda. In fact, there are a series of 
engines, ranging from the super econ- 
omy unit in the CRX HF to the high 
output port-injection engine in the 
CRX Si and four-wheel-drive wagon. 

In its basic 70-horsepower version, 
the 1,500-cc engine uses a new elec- 
tronically controlled dual-injector sys- 
tem (see drawing). It uses two throttle 
plates: The lower plate is controlled 
by the gas pedal and the upper by an 
electronic sensor that maintains con- 
stant intake velocity. The stacked throt- 
tle plates thus offset the main problem 
—poor low-end throttle response be- 
cause of the large valve area —with 
four-valve-per-cylinder engines. 

For now, the Civic series may well 
be the state of the art in subcompacts. 
At least for another three years. Hl 


New Stitch Welder Tames 


Sheetmetal Distortion 


Simplifies Home Bodywork 

With a little practice anyone can weld 
automotive sheetmetal with virtually no 
distortion or burn-through. The Stitch Welder 
makes it easy to run a continuous weld bead 
on quarter panels, body patches, floor boards, 
etc. If you've ever tried arc welding body 
panels you know the high amperage output 
plays havoc on thin gauge metal. Our new 
Stitch Welder controls amperage to produce 
professional, uniform welds similar to those 
made by expensive wire-fed MIG machines. 


Special Circuits Control 

Arc Welding 

By directing the arc welder's current through a 
copper wound solenoid and diode the Stitch 
Welder creates a unique pulsing action. This 
pulsed current produces an easy-to-control arc 
necessary for clean, uniform weld beads on 
sheetmetal. There are no buttons or triggers — 
the pulsing action is automatic! All you do is 
guide the electrode. 

Welding with the Stitch Welder is faster and 
easier than conventional stick welding. The 
arc's self-starting, so there's less chance of rod 
sticking. Once you strike an arc lay the rod on 
the metal and let the machine do the work. 
After some practice you'll produce welds 
requiring little grinding or filling. Remember, 
as with any welding tool the Stitch Welder 
requires practice to produce good results. 
We've included complete detailed instructions. 


Our Customers Write: 
"Before buying your Stitch Welder I was ready 
10 throw my electric welder in the trash. No 
matter how hard 1 tried, the amps could not be 
set low enough to prevent burning holes in the 
sheetmetal. I now have a useable piece of 
equipment thanks to your Stitch Welder.” 


J. Wright, Penna. 


Attaches to Any A.C. Welder 
The Stitch Welder's five-foot power cord 
attaches to the electrode holder on any A.C. 
arc welder (must run at 80 amps or less). Will 
weld down to 22 gauge steel. The tool body is 
cast aluminum with a vinyl insulated grip for 
positive control. Electrodes easily replaced. 
ALWAYS USE PROPER SAFETY 
PRECAUTIONS WITH ANY WELDING 
EQUIPMENT. 


Purple Rods for Great Welds 
Our improved 2mm welding rods work on thin 
gauge autobody sheetmetal. The small diameter 
limits heat — helps avoid burn-through and 
distortion. Flux coating protects weld bead and 
lets you remove slag easily. FOR BEST 
RESULTS USE THESE RODS WITH THE 
STITCH WELDER. 


30 Day Shop Trial 

If you are not completely satisfied, simply 
return it for a full refund. Order your Stitch 
Welder now for a head start on body work 
projects. Available only through Eastwood. 


TO ORDER CALL TOLL FREE: 


1-800-345-1178 


Charge your Stitch Welder to Visa, 
MasterCard, or C.O.D. ($2.75 additional fee 
on C.O.D.) Mail orders use coupon. Non-U.S. 
(215) 640-1450. Copyright 1987 The Easthill Group 


O Send me... #4369 Stitch Welders 
at $59.00 plus $4.95 shipping & handling 


C) #4377 Purple Welding Rods for Sheetmetal, 
2mm dia., special flux, 3 Ib. pkg. 
(approx. 120 rods) — $12.95 


Send Free 80 Page Tool Catalog 
Check Enclosed O C.O.D. ($275) 
] VISA O MasterCard 


Card #__ 


xpiration Date — 


= Zip — 
Pa, Residents, Add 6^ Sales Tax 


The Eastwood Company 
580 Lancaster Ave., Box 296 
Malvern, PA 19355 


L------------------------- 


Packed with 

tremendous savings 

on professional 

quality brand-name tools, 
equipment, and machinery. 
See why over 2 million 
customers have made 
Harbor Freight their 

source for tools. 
Clip this ad and mail it in 
| today for your free catalog! 


Name 


l 
Name of Company 0. 
Addres — — ~~~ et 
— ——1 
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SALVAGE COMPANY titties 


3491 Mission Oaks Blvd. P. O. Box 6015 
Camarillo, California 93011-6015 


BANKS 
TURBO POWER 
Flattens Out Those Hills 


BANKS DIESEL TURBO SYSTEMS 


FORD 6.9L TURBO 

GM 6.2L TURBO ALSO AVAILABLE 

* UP TO 50% GREATER TOWING POWER 
* SIGNIFICANT MILEAGE INCREASE 

* EXCELLENT HIGH ALTITUDE POWER 
* INCREASED EFFICIENCY/ENGINE LIFE 
* EMISSIONS LEGAL IN ALL 50 STATES* 


*C.AR.B. EXEC. ORD. #D-161-2, 4D-161-3 


(D 1987 GALE BANKS ENGINEERING 


Danis. 


Gale Banks Engineering 
546 Duggan Avenue, Dept. 651 
Azusa, Ca. 91702 (818) 969-9605 
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WIN $1,000 WITH YOUR 
PROBLEM-SOLVING DECK 


Now’s the time—before you're swept up in the holiday 
season—to put the finishing touches on your entry for 
the deck contest PoPULAR Science is cosponsoring with the 
California Redwood Assn. As announced in the August 
issue, $1,000 will be awarded for the best problem-solving 
deck, and there will be four other cash prizes. All five 
winning projects will be published in an issue next sum- 
mer. Here’s a repeat of the rules and entry coupon. Get 


your entry and photo in by Jan. 15. 


* PRIZES: A $1,000 check will go to the 
top entrant, with two secondary awards of 
$500 and two third-place prizes of $300 
each—a total of five cash prizes. All five 
decks will be featured in an early-summer 
issue of PoPULAR SCIENCE. 


* HOW TO QUALIFY: Your deck must 
use redwood in its construction, prefera- 
bly for all visible surfaces. Other materi- 
als may be used for structural support— 
though, of course, the entire deck may be 
built of redwood if you prefer. Your deck 
should be functional as well as attractive, 
and should solve at least one problem 
—taming a difficult site, providing built-in 
storage, concealing an eyesore, etc. Re- 
cently constructed decks are eligible if they 
meet the above criteria and can be attrac- 
tively photographed. If you need help 
designing a new deck, send $1 to Califor- 
nia Redwood Assn. (address on the coupon) 
for a Deck Builder's Starter Kit. It includes 
a colorful idea booklet, a manual on deck 
construction, and several construction-tip 
sheets on specific projects, such as build- 
ing decks around hot tubs or over concrete 
slabs and adding benches and planters. 


e HOW TO ENTER: Fill out the entry 
coupon, or list all information the coupon 
calls for on a separate sheet of paper. Send 
along at least one clear photograph (black- 
and-white or color print preferred, but color 
slide is acceptable). Include a dimensioned 
diagram calling out the nominal sizes of 


each redwood member (for example: 4x4 
post, 2x6 joist, 2x4 decking); a crude pen- 
cil sketch will suffice if it’s thoroughly la- 
beled with critical dimensions. Also include 
a list of all materials used: redwood, other 
lumber or plywood, hardware, finishing 
material. Specify what problem the deck 
solved, and jot down special construction 
tips you'd like to pass on to anyone attempt- 
ing to adapt your project to his own site. 
If no publishable photo is supplied, PoPULAR 
Science and CRA reserve the right to ar- 
range photography at your convenience 
(and their expense)—but failure to supply 
at least a snapshot of your deck will dis- 
qualify the entry. And the better the color 
photo you submit, the better the judges will 
be able to evaluate your project. Entries 
must be delivered to the address on the 
coupon by Jan. 15, 1988; upon delivery, 
publication rights belong exclusively to 
CRA and PoruLaR SCIENCE, unless neither 
exercises the option within six months. 
No entries can be acknowledged except 
the five chosen winners, and none will be 
returned unless accompanied by a written 
request and self-addressed envelope with 
proper postage. Do not submit models or 
presentation boards over 18 by 24 inches. 
Blueprints of any size are acceptable. 


* JUDGING (by Home and Shop Editor 
Al Lees and representatives of CRA) will 
be for the most effective use of redwood in 
a problem-solving deck. Winners will be 
notified by Feb. 1, 1988. 


= = = = = = = ENTRY COUPON (Clip and attach to your photo) == 2 == =. =. == == 


(Sign) 


My signature certifies that this project is of my own design or was 
commissioned for my home, and used redwood in its construction. 


r Mail entry to: To qualify, entry must I 
POPULAR SCIENCE CONTEST (CRA) reach Mil Valley address 
l 591 Redwood Highway, Suite 3100 By: 18, 1 
| Mill Valley, Calif. 94941 [ 
[| [| 
| YOUR NAME (print or type) f 
: ADDRESS Prone No. l 
l city STATE ziP H 
[| [| 
I [| 
I [| 
[| [| 
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can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 


e first step 
is yours. 


To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 

(in Ohio, 1-800-523-9109). 
Well send you a copy of CIE 
school catalog and a complete 
package of enrollment information. 
For your convenience, well try to 


CIEMAKESTHE WORLD Lm 
OF ELECTRONICS YOURS. 


"Today's world is the world of elec- 4K RAM Microprocessor Training 
tronics. But to be a part of it, you Laboratory, for example, trains you to 
need the right kind of training, the ^ work with a broad range of com- 
kind you get from CIE, the kind that puters in a way that working with a 


can take you to a fast growing career — single, stock computer simply canit. 
in business, medicine, science, 


government, aerospace, rsonalized 
communications, and more. training. 
cialized You learn best with flexible 

training. training, so we let you choose from 
You learn best from a specialist, a broad range of courses. You start 
and that's CIE. We're the leader with what you know, a little or a 
in teaching electronics through lot, and you go wherever you want, 
independent study, we teach only as far as you want. With CIE, you 
electronics and we've been doing €——————— M—— 
it for over 50 years. You can put [. ASH 


that experience to work for you 


| e» | Cleveland Institute of Electronics 


just like more than 25,000 CIE | 1776 East 17th St., Cleveland, Ohio 44114 
students are currently doing | YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 
all around the world. | O computer repair O television/high fidelity service 
Otelecommunications O medical electronics 
F actical | B bici cd O broadcast engineering 
training. 
a Print Name 
You learn best with practical training, l 
so CIE’s Auto-Programmed® lessons | Min. n 
*" are designed to take you step-by-step, City State Zip. 
) principle-by-principle. You also get | Age Area Code/Phone No. 
valuable hands-on experience at every ; : 
Check box for G.I. Bulletin on Educational Benefits t 
| stage with sophisticated electronics | C Veteran Cl Active Duty MAIL TODAY! 
tools CIE-designed for teaching. Our , 


New Renewal 
Change of address 
O 2YRS. $2497 


[] 
qu 


DAYR. $13.94 


| O1YR. (Canada and Foreign) $17.94 


Payment enclosed 


Bill melater 


ZIP CODE 


when writing about service or a change of address. If you 
(PLEASE PRINT) 


are moving. place your mailing label in this space and 
write your new address in the space provided below, 


Please attach your mailing label from the front cover. 
Allow 6 weeks advance notice. 


STATE 


g 
$85 
Ol 
ae r D me 
You I youd ika yourhome removed from INi i, please 
Chock he box below 
Please remove my nome from your list. 
Mail to: POPULAR SCIENCE 
PO. Box 2571 
Boulder, CO 80302 
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| Taking Care of Your Car 


By STEVE MERCALDO 


CYLINDER HEAD 


| 
| 
l 
l 
| 
| 
| 
| 
| 
| 


| 
| 
| Misaligned manifold 


In-line engines often use a Siamese- 


For the first time, the AR2002 is available in 
the U.S.A.! Total public serivce band radio 


. Search entire bands, or scan 
any of 20 memory channels. Lighted LCD 
PET status and programming. Tactile keys 
anda aigticed front panel control for eas; 
tuning. Signal meter and front panel hea 

hone jack. Plus, programmable search 
increments, BNC connector with switchable 
attenuator, full memory backup, and power 
cords for AC or DC operation. 


Available exclusively through us. Only $455, 
freight prepaid. Options: custom test/triple 
extended warranty plans, our express shipping 
option, plus our Computer Interface accessory. 
Return for full refund if not satisfied within 2: 
days. There are no catches, no hidden charges. 


= Call Toll Free 

= 800-445-7717 
Visa and -—— - In IN 
MasterCard COMM Saco SLMMLTUS 
COD slightly ^ — 40707 East 106th Street [ as 
higher Indianapolis, IN 46256 


Warehouse: 22511 Aspan Street, Lake Forest, CA 92630 
(TD. x S%e'W x 37H Wt. 2 lbs., 10 oz.) 
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type intake/exhaust system. After 
miles of service, the manifold halves 
can become misaligned and leak. To 
realign them, remove the manifold, 
and separate and clean the halves. 
| Then install a new joint gasket and 
| gently snug the joint's hardware. 


BLEED 
SEQUENCE 


Next, install the manifold without 
its mounting gasket. Tighten the 
mounting bolts just enough to hold the 
manifold flush. Align the halves by 
tightening the joint bolts to spec with 
a torque wrench. Lastly, remove the 
manifold, and reinstall it with a gas- 
ket, tightening to spec. 


Brake-bleed update 


Many front-drives have dual diagonal 
hydraulic brakes. One-half of the 
power-brake system pressurizes the 
left front and right rear brakes. The 
other half pressurizes the right front 
and left rear. Unlike earlier systems 
that pressurized the front and rear 
| brakes together, this setup requires a 
| diagonal bleed from back to front. 


Starter rap 


The starter suddenly gives up in your 
high-mileage car, leaving you stranded. 
Does the solenoid click loudly when 
you turn the key? If you’re reasonably 
sure the battery and its connections 
are good, give the starter a sharp rap. 
It may loosen a worn brush that’s 
cocked sideways. Replace or overhaul 
the starter as soon as possible. 


Got a useful car tip? Send it (with Social Security No.) to Car 


Care, PopuLar Science, 380 Madison Ave., 


New York, N.Y. 


10017. We'll pay $50 if we use it. No tips can be returned 


HEATER HOSE 


Ci 
NOZZLE 
FIRE WALL 


Core saver 


When replacing worn or damaged heat- 
er hoses, be sure to leave sufficient 
slack. Transverse engines, typical in 
many of today’s front-drive cars, rock 
fore and aft rather than side to side. 
This allows a taut hose to tug on the 
heater core nozzle, possibly causing 
premature core or hose failure. 


Window’s weak link 


The weak link in a power-window sys- 
tem is the wiring harness between 
the door and door frame. Subjected to 
many door openings and closings, the 
wire inside fatigues. To check for the 
problem wire, peel back the harness 
cover, hold the switch on, and wiggle 
each wire while looking for intermit- 
tent window operation. 


RETIRE IN 
MEXICO ON 
$10 A DAY 


(Special) Publisher Ross Paron announced 
release of the new book Paradise Found: 
How to Live in North America’s Best 
Climate for Under $300 a Month. The book 
reveals how over 25,000 Americans live the 
good life on a beautiful, 60-mile long lake 
nestled in the mountains of Mexico. Please 
read this exclusive interview. 
Question: Where is this paradise located? 
Answer: It’s simple to get there. You can drive 
there in a few days from anywhere in the U.S. 
or Canada. By air, it’s just a few hours away. 
Question: Why do so many Americans live 
there? 
Answer: The climate is near perfect year 
round. You're never too cold or too hot. Prices 
are ridiculously low. You can get a nice hotel 
room for $7 a night...Full course meals less than 
$2. Many people live comfortably on social 
security or small pensions. 
Question: Besides the near perfect climate 
and low cost of living, what else draws 
Americans there? 
Answer: The sheer beauty of the place. You're 
on a magnificent lake 60 miles long, nestled in 
the mountains. You'll breathe fresh, clean, 
unpolluted air. You'll see stunning colors. Blue. 
water, green mountains, red and yellow flowers. 

I have travelled throughout Europe, the 
Carribbean and Hawaii and never have I seen 
such an enchanting place. That’s why I call 
the book Paradise Found, it’s the closest 
thing to Paradise you'll ever find. 
Question: How do the local people treat 
Americans there? 
Answer: You'll be treated with warmth and 
kindness. They love Americans. We provide 
most of the jobs for the townspeople. You can 
have a maid, gardener or cook for about 52¢ 
an hour. And you'll be paying more than the 
going wage rates. 
Question: Do Americans get homesick? 
Answer: Not at all. You have an American 
library there, medical care, American style 
shopping facilities, clubs and many social activi- 
ties. Best of all, you'll be living in one of the 
world’s best climates for a fraction of your 
present living costs. 
Question: What else does the book cover 
about this Paradise? 
Answer: The book explains everything you 
need to know. How to get there, where to stay, 
where to eat, what to do. You'll discover how 
to buy a home at ridiculous prices. How to earn 
extra money. Most important, you'll discover 
how to turn away from stress and tension 
and start enjoying life to the fullest. 

Whether you're looking for a place to retire, 
a low-cost vacation spot or somewhere to 
get away from it all, this place has something 
for you. 
Question: Sounds like you've really hit on 
something here. How can readers get a 
copy of Paradise Found: How To Live In 
North America's Best Climate For Under 
$300 a Month? 
Answer: You can order direct from the pub- 
lisher and save. Send only $12.95 plus $1 
postage and handling to: United Research 
Publishers, 249 South Highway 101, Dept. LP-3 
Solana Beach, CA 92075. You can return the 
book within 30 days and receive a full refund if 
not 100% satisfied. 


Youll find the most helpful shopping infor- 
mation in the 116 page Crutchfield catalog. 


FREE 


Stereo 
Catalog 


Refer to the Crutchfield catalog 
before buying your next car stereo, 
home stereo, or video product: 

* 116 pages of helpful articles, consumer 
tips, charts, and installation guides. 

* Color photos, complete descriptions 
and technical ifications on 
hundreds of the finest brand name 
products. 

You get more value shoppi 

Crutchfield: " 

* Toll-free product advice, ordering, and 
customer service. 

* 24 hour shipping. 

* Absolute satisfaction guaranteed. 

* Full 30-day return privileges. 

* Discount prices on Sony, Pioneer, JVC, 
Teac, Proton, Advent, Jensen, Clarion, 
Concord, Sherwood, Canon, Infinity, 
and many more! 


Call or send this coupon now 
for your FREE Catalog 


800-336-5566 


In Virginia call 800-552-3961 
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Year Make Model 


2nd car: 


CRUICHFIELD 


1 Crutchfield Park, Dept. PS, Charlottesville, VA 


Four easy patches 


The author tried four kits designed to patch holes in wallboard. They range from simple 
adhesive-backed patches to more elaborate covers that require spackling and sanding. 


By SHERRILL CLARKE 


of golf in my living room, but 

there were holes in the walls 
just the same. They were caused by 
typical household mishaps: a doorknob 
repeatedly banging into a wall; nails 
and toggle bolts used to hold up heavy 
shelves and pictures had ripped out un- 
sightly cavities in the gypsum board. 
Eventually, I accumulated wallboard 
hole-patch kits from four suppliers: 
One patch can be applied to a wall 
just by pressing against its adhesive 
backing. The others are a little more 
elaborate—and permanent— involving 
finishing compound and sanding. 

* Patch'ems (photo 1), made by At- 
lanta Sundries, look like Band-Aid ad- 
hesive bandages, and can be applied 
in seconds. 

* A square of wallboard with a pa- 
per border, Pro Patch from P&H Prod- 
ucts (2) blends in well with the wall, 
so it's hard to tell there was a hole. 

* Cascade Development's Holpatch 
(3) embodies the wall-patching tech- 
nique used by most homeowners: A 
piece of cardboard with string attached 
goes behind the hole to hold the spack- 
ling compound in place. Holpatch im- 
proves on that approach, using an- 
other piece of cardboard to fill in the 
hole. 

* Pace-Setter Repair Patch (4), a 
thin sheet of rustproof aluminum cov- 
ered with nylon mesh, combines aes- 
thetic value with strength, says Jack 
Goddard of Goldblatt Tool Co. It is 
completed by lightly applying finish- 
ing compound and sanding. 

The four hole-patch kits are applied 
in various ways. Larry Owens, presi- 
dent of Atlanta Sundries, calls the 
thin Patch'ems "the McDonald's of 
hole patches." They work in two steps: 
Peel off the adhesive backing and place 
the patch on the hole, then paint over 
it. Repainting is simple because "it al- 
ready has primer," says Owens, who 
is also the inventor. A pack of 22 as- 
Sorted-size patches is $8. 

*Pro Patch is best used by home- 
owners who don't want to do the job 
again," says Dave Olman, vice presi- 
dent of sales and marketing for P&H 
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N o, I hadn't played several rounds 


Repair patches are made of various 
materials and are applied differently: 
Patch'ems (1) are made of plastic film. 
and come precut in several sizes. Holes 


Products. Though the results are pro- 
fessional-looking, Pro Patch is more 
tedious and messy to apply, I found. 
First you size the hole to match the 
patch. Then you apply a thin coat of 
Quickset adhesive around the hole's 
edge and a generous coat on the patch's 
paper border, insert the patch, let the 
Quickset harden, and sand. Lastly, 
apply a coat of finishing compound, 
let it dry, and remove any ridges with 
a wet cloth. A kit with Quickset, fin- 
ishing compound, a putty knife, and 
two patches is $7. 

To use the two-piece Holpatch kit 
($4), you push the adhesive-faced in- 
wall backing part through the hole. 
Peel off the protective strip and pull 
the patch against the back of the dry- 
wall through the center hole. Once the 


PHOTOS BY GREG SHARKO 


must be sized to fit Pro Patch (2), and 
cardboard-type Holpatch (3) is cut to 
fit hole. Aluminum-mesh Repair Patch 
(4) is ready-cut in a variety of sizes. 


backing is in place, cut the cord that 
connects the second, finishing, part. 
Then cut that second piece of board 
to fill the hole; spackle, let dry, and 
sand. 

Repair Patch is easy to use: Strip 
away its adhesive backing, make sure 
the metal area covers the damaged 
spot, and press firmly. Spackle lightly 
and let it dry, then sand to a smooth 
finish. “You can nail up to a thirty- 
pound picture over it,” claims Gold- 
blatt’s Goddard. Repair Patch is avail- 
able in various sizes, two to a pack. A 
12-pack box costs $48. 

DRYWALL-PATCH MANUFACTURERS ADDRESSES 

Atlanta Sundries, 6480 Chupp Rd. C-8, Lithonia GA 30058; 
Cascade Development, 500 E. Carson Plaza Dr., Carson CA 
90746; Goldblatt Tool Co., 511 Osage, Box 2334, Kansas 


City KS 66110; P&H Products, Inc., 6840 Second St. NW, 
Albuquerque NM 87107 
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NRI’s At-Home Training in Electronic Design 
Technology Can Put You in a High-Paying 
Career as an In-Demand Design Technician 


The best jobs in electronics today go to the 
people who have the skills to think and work 
creatively. Conceive and design circuits and 
equipment. Initiate ideas and carry them 
through. Now NRI can help you be one of 
these people—design technicians who 
command up to $22,000 as starting salaries, 
eam $35,000 or more with experience. 
NRI's Electronic Design Techonology 
course starts you with the fundamentals and 
builds from there to prepare you for an 
electronics career with real growth potential! 


No Previous Experience Necessary 


Even if you've never had any 
previous training in 


Your hands on training includes. 
all this: the unique NRI Circuit 
Designer, a solderless bread: 
boarding system you bulld and use 
lorcircuit design, prototype 
onstruction, component evaluation, 
and testing. .. the NRI Model 2500 10 
MHz triggered sweep oscilloscope, 
invaluable in eletronic trouble- 
shooting ... a T:30 calculator for fast, 
accurate computations... and 3- 
digit, hand-held digital multimeter you 
earn to use as professionals do to 
perform electronic tests and 
measurements. 


FANTASTIC GIFTS... 


for the person who doesn't have 
everything...even yourselí! 


S. 
m Gi 


‘oT EER -— 


SLOT MACHINES ARE 
AVAILABLE IN SELECT 
STATES ONLY 


CALL TOLL-FREE OR WRITE FOR 
YOUR FREE COLOR CATALOG 


1-800-PARLOUR 


OR 1-612-445-4500 
8576 HIGHWAY 101, DEPARTMENT PS1 
MINNEAPOLIS, MN 55379 


WE ACCEPT 5 „MONEY BACK GUARANTEE 
MAJOR CREDIT |, (M ia & WARRANTIES 
CARDS on. cf ON ALL UNITS 


electronics, you can succeed with NRI training. 
You start with the basics, 

then rapidly build on D 
them to master advanced 
electronics concepts. 

NRI Circuit Designer ~~ 
Gives You Invaluable Hands- 
On Experience 

‘The heart of your lab training is the 
exclusive NRI Circuit Designer you build. 
It'sa totally unique instrument with full 
breadboarding capability, built-in multiple 
power supplies, and a multifunction signal 
generator for circuit testing. Fast, simple 
connections let you create prototype 
circuits, immediately check them out 
for function or faults. Your Circuit 
Designer will handle both linear and 
digital integrated circuits as well as 


NRI School of Electronics, 3939 Wisconsin 
Avenue, Washington, DC 20016. 


Send coupon today for free NRI catalog. 


l ME. SCHOOL OF ELECTRONICS 


| 

discrete components such as | McGraw-Hill Continuing Education Center | 

transistors and diodes. | 3939 Wisconsin Ave. Washington, D.C. 20016 | 
Please send information about NRI training 

Send for FREE Catalog | in Electronic Design Technology. [ 

Send the coupon today for NRI's free | l 

catalog that gives you all the details about | ""* ameman ^| 

the Electronic Design Technology course. — | zzz | 

| | 


If the coupon is missing, please write to 


Ciy/ State Zip 182a 


Your Connection to Home Improvement Savings! 


n" - : ewe i 
^j Variable i universa 
Speed 5 1 j Aluminum 
Band Saw NO S : "PES idder 


Use os a 12 


r Generators NE 


i Stratton ‘engine 


Cut metal, plos- : 8 HP Bi 
F state ignition. ®6000 


Wood Gi @Magnetron®, soli mon 'scol- 
minum, rubber Bnonferrowmet. | W surge; MOUW continuous power. 1 eai eee 
Gls. 1/3 HP motor. Tobleongles | 5 1240V duplex recepicles, 267/183A.e ot *5ix rotating 


: hinges that lock in any of 3 positions. 
0° - 45°. Voriblespeed 60-1200 | — Electric & Recoil Start Bull to industrial slondords 
RPM, Tobie, 1a N Cus | Odor No, W5240.1034 $499 

in ‘Wt: 129 Ibs.. 


Heavy gow luminum, € AnN-sli, 
wood upto 34"H. 23°L x I" Wx s. 'eolds ond s iy, 
2H 

Order Sido iow. $399 |; 
‘Shipping Wr: 116 lbs. 


tuna. efolds, ond, sores eosi 
lded: 23'4"L x 9"W x 404 
Compare at $299.00 
Order No. 
Both Modes Shipped Freight Collet 


ws2a0-2664 $ 1 19 
S.44:$1200, . 


ShopCenter 8-Long } 
-in-1 Fold-Away 
Woodworking Trailer 
pices Full 4’ x8' holing spoce 
& can handle up to 990 
Ibs. Pull it easily behind 


van, car, or pick-up. 


The ultimate woodworking tool for both 
the do-it-yourselfer and the professional! 
D ics e Center gives you Š power tools 
in 1 which will save you time, space and money! Comes 
with 1 year limited e 
Call or write TODAY for your FREE color Brochure! 


Folded up: 5'L x 2'W x 6'H. eUnfolded: 137"L, FULL ' x 8' 
bed. € Max. load cap.: 990 Ibs. ®Coupler Po Class |, 2000 
^ 


lbs. gross. #Ball hitch: 1-7/8". eTires: 4.8-8(D) tubeless, 8” x 
375 rims at 60 PSI cold. Licensable in all states. € Assembly 


required. e1 year limited warranty. 


Send $1 for the latest 
Money-Saving Catalog from 
Wholesale America! Includes 
Huge Savings on Power Tools, 
Hardware & Housewares! 


10 DAY 
No Hassle Guarantee! 


Order No. W5264-1360 
Shipped Freight Collect. . 


56 Shipping Wt: 160 Ibs. 


4777 Menard Drive, tou Claire, WI 54703 


Mail-in Orders - On poper print product 
nome & order no. along with your nome/od- 
gress Send check/money order payable to 

rica, Ine. (add ship/hond. 
rest. do charge ie Mosel Card, VISA. or 
Discover, give oct. #, exp. dote and sign 
nome. Res. of AK, HI, PR, Vl and Can., odd 50% 
to ship/hond. WI res. - odd 5% soles tox. 


Please allow 3-4 weeks for delivery. 
Checks con be processed faster if 
your driver's lic. no., name, address, 
‘and phone no. ore on your check. 


SPECIAL BUY ON 
VIDEO REWINDERS 


Saves Time 
And VCR 
Motor 
Wear! 


A SOLIDEX* VCR AID 


Free-Up Viewing Time that used to be 
spent rewinding tapes. And, take the work 
“load” off your VCR's motor with a VHS or 
Beta Video Cassette Rewinder by 
Solidex*. Our special arrangement with 
the manufacturer makes this a great buy at 
a remarkably LOW liquidation price! 
3 Big Benefits! This "must" device 
quickly rewinds video cassette tapes. 
Extends the life of your VCR's motor. And, 
helps you avoid costly VCR repairs. Act 
NOW! Put this unit to work for you! 
Reduces Costly Wear on VCR Motor. 
Cuts Delays. Lets You Spend More Time 
Viewing Tapes, and Less Time Waiting 
on Rewinds. 
* Fast, Efficient Operation. Auto Shutoff. 
Auto Soft Eject. 
* Compact, Space Saving Size: 2V?"H x 
5"W x 112"D. LED "On" Light. 
1-Year Limited Factory 
Warranty Parts/Labor. 


Liquidation 
Priced At 
VHS: Item H-2728-7152-291 
Beta: Item H-2728-7226-798 
Shipping, handling: $4.00 each 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 
Sales outside the 48 contiguous states are subject to 
Special conditions. Please call or write to inquire. 
——— m m m e e e m e 
V senn ro: ltem H-2728 V 
GOMO Direct Marketing Corp. 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 
Please send the item(s) indicated below. (Minnesota 
residents add 6% sales tax. Sorry, no C.O.D. orders.) 
Send __ VHS Video Rewinder(s) Item H-2728-7152-291 at 
$19 each, plus $4 each for ship. handling. 
Send — Beta Video Rewinder(s) Item H-2728-7226-798at 
$19 each, plus $4 each for ship, handling, 


eep 
nuts 
fight 


By DOUG RICHMOND 

ew people would argue that a 
F loose or lost nut can be a nui- 

sance. But wiser and sadder are 
mechanics who have experienced a 
loosened fastener that caused expen- 
sive damage to moving parts—or even 
grave personal injury. 

The best way to be wiser without 
being sadder is to make sure nuts are 
tightly and correctly fastened. But be- 
fore discussing stay-tight methods, a 
word about tightening: Always tighten 
automotive fasteners with a torque 
wrench. And, if possible, refer to the 


index in a service manual for the cor- 
rect tightening torque. 

One of the easiest methods to en- 
sure continued tightness is to apply 
either silicone rubber or a chemical 
locknut directly on the bolt threads 
(above). Sold under a variety of brand 
names, room-temperature vulcaniz- 
ing (RTV) rubber in a tube—or any 
bathtub sealer or caulking compound 


pee o o l 

pue l 
City I 
State ZIP. 

Ie ll 
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will provide a tenacious grip on bolt 
or stud threads. The other thread- 
coating method is the application of 
a squeeze-bottle compound that cre- 
ates a chemical bond between the nut 
and bolt or stud. Labels on brands 


like Loctite generally recommend the 
use of a cleaner-catalyst before apply- 
ing the bonding agent. These chemi- 
cal locknut products usually come in 
various grades of strength or removal 
resistance, with the strongest usually 
requiring fastener destruction for re- 
moval from the bolt or stud. 
Another method of tightening nuts 
involves a variety of mechanical de- 
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SPLIT WASHER 


EXTERNAL LOCK WASHER 


CASTELLATED 
UT JAM 
NUT 


INTERNAL LOCK WASHER 


STOVER NUT 


vices. These include locking washers, 
jam nuts, and self-locking nuts. Lock 
washers come in dozens of designs. 
One of the most common types is the 
split washer—a heavy washer with a 
single diagonal cut. A second type of 
lock washer comes in two types: in- 
ternal and external. The internal type 
has serrations along the inside diam- 
eter of the washer. The external type 
has spoke-like serrations along the 
outside edge. 

A jam nut, or locknut, is simply 
a second nut screwed down tightly 
against the face of the first nut. Jam 
nuts are most frequently used against 
tall nuts called high nuts. High nuts 
are designed for use with high-strength 
SAE grade-eight bolts—which are 
inclined to strip the threads out of 
Shorter ordinary nuts when fully 
tightened to their higher pound-foot 
specifications. 

There are three common types of 
self-locking nuts: castellated, elastic 
stop nut (ESN), and stover. Castellated 
nuts are used where loose, exact ad- 
justment is necessary. In use, a hole 
is drilled through the bolt or stud. The 
nut is adjusted, then a cotter pin is 

Continued 


The 1987 Rascal <O 


OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 
Take this compact, portable 3-wheeler 
anywhere. Easy One-Hand Operation. 
Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and pri- 
vate insurance reimbursable. 30 DAY 
FREE trial. Call or send coupon below 

for a FREE 20 page color catalog. 


1-800-662-4548 


Electric Mobility Corp., Dept.1620 
#1 Mobility Plaza, Sewell, NJ 08080 


| Namen — 
J Address . 
[ 
l 


City__ 
Phone (___ 


Start enjoying high 
fuel dollar savings 
year after year 
ULTIMAS two 
exchangers and a 
condenser squeeze 
95% of the heat from 
oil. Compare with only 
50%-60% efficiency of 
ordinary warm air oil 
furnaces, 


m Uses 2" PVC pipe 
vent, no costly 
stainless steel or 


n brick chimney. Made by 
m 20-year limited (0) 
mananiy YUKON 


There's an ULTIMA dealer near you. 
Send coupon for details 


Yukon Energy Corporation, Dept. PS 
378 W. County Rd. D, St. Paul, MN 55112 
Please send me information on Ultima 


Name 


l 

I 

| 
Address 

"l 

I 
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Free Facts That Can Cut 
Your Exercise Time. 


Find out how you can exercise your entire car- 
diorespiratory system with the FREE booklet 
from Lifecycle? LOOK BETTER, FEEL 
BETTER AND LIVE LONGER—THE LIFE 
FITNESS WAY. 


A Challenging Workout in Only 12 Minutes. 
You can get a challenging aerobic workout for a 
longer, healthier and more energetic life by fol- 
lowing our special 12 minute routine a few days a 
week. This 16-page, illustrated booklet tells you 
about an easy, proven method that can: 
+ Save time. The Lifecycle* trainer's patented 
interval training program can give you car- 
diorespiratory improvement in less time—or 60% 
more improvement in the same time—than comparable 
steady-pace training." Only the Lifecycle? aerobic 
trainer has the Hill Profile interval training program. 
+ Save more time by exercising while watching TV or 
reading—at home—without having to commute for 
your workout. 
+ Effectively burn off calories, 
+ Decrease your body fat. 
* Develop a trim, fit body in the privacy and 
convenience of your own home. 


You'll Look and Feel Better with Results that 
Can't Be Ignored. 
Studies show aerobic fitness helps alleviate everyday 
stress. It also helps you look and feel really good. Now, 
through our special booklet, you'll learn all 
about a workout program that can signifi- 
cantly improve your cardiorespiratory 
stem, and can cut the total time 
you spend exercising. 
Dramatically. 
It's so eas; 
your whole 
family can 


* A recent study by the Human Perfor: 
mance Laboratory at the Oregon 
Health Sciences University found 
exercisers using the patented Hill 
Profile interval program for 10 
weeks had 60% more car 
diorespiratory improvement. 
than exercisers using the 
steady-pace program on 
identical equipment, both 
‘groups training 43 minutes, four 
times a week 


DOME HOME KITS 


Spacious....Efficient... 
Affordable... Monterey Domes 
Homes are designed for a 
lifetime of savings. 

Up to 50% more ener- ș 


gy efficient than every- 
Includes Shipping day homes. Patented z 7] 
* Giant purchase lets building system <i “teu. joues 
us offer this bargain. Bran comes precut = F epa: 
new GOULD 1 HP motor. Full power, 17.6 ded. Send for 100 pos pe 
amps, 115 volt AC. CCW, 3450 RPM, con: Catalog & Plans Book. $7.00. 


tinuous duty. 56 frame with rocker base. Ther- 
mally protected, manual reset. Shaft */," diam. " 
x 17/,". Shpg. 30 Ibs. C Please rush my Monterey Domes Catalog Plans Book Enclosed is $7.00. 
C Abo. send me the Bak Dome Assembly Mana for an additional $5.00. 


CALL 800-228-3407 
Burden’s Surplus Center 


1000 West ‘O° « P.O. Box 82209-PS * Lincoln, NE 68501-2209 
Ask For Free Catalog! 


City State 
‘Send To: MONTEREY DOMES 

1760 Chicago Ave. Der AK-11 
lit 92517 i 4 
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SATELLITE T.V FREE 


Save 30%-60% 
Buy Direct! 


slipped through the castle-like open- 


x Catalo ings in the nut's face and the holesin — * 
Complete System Examples: g: ia 
LUXAR w/mover ...........$699 FT Quality the shaft. An ESN nut uses the resis- 
ey STARCAST-500 w/mover... $859 " tance between a nylon bushing inside 
ERA STS-SR110w/mover .... $911 = Products For the top of the nut and metal threads 
TRACKER VI IRD w/mover $1439 - A h 
Systémi-Inotude: 10° Orbitron dish. mount ù x Woodworkers to lock the nut in place. The stover 
receiver, mover, LNB and Feed. 9 Send Sor your FREE copy of our nut has an egg-shaped collar on its 
Meany moe T Sj a dou E i &12' dish's new colo: It's fully illustrated top face that resists turning by the 
aparral, Uniden, Drake, etc. with the finest quality tools, supplies, icti i i 
Plus upgrades for present owners: Receivers, books, components, hardware and auch more. Friction required to force it to conform 
movers, LNA's, LNB's, Feeds & Ku equipment Satisfaction Guaranteed. to the roun t. : . 
ORDER TOLL FREE 800-334-6455 (except MN) Write today for a FREE catalog. In an emergency, locking devices 
in MINN. CALL 218-739-5231 can be improvised. Here are three 
For FREE buyer's guide Call or Write Today! ep SUPPLY CORP. Tumi pla P! å 
Ri) Shytision, Inc.® A 3s A d 
se^ 290-799-6231 41 Atlantic Ave., Box 4000 One old-timer's method of bonding 
2066 College Way Fergus Falls, MN 56537 Woburn, MA 01888 


a nut and stud together is to use a 
few drops of battery acid judiciously .. 
applied before tightening. Naturally, 
use extreme caution and wear protec- 
tive eye wear and gloves when han- 


STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT 
ENERGY ARSENAL WINDOW INSULATING SYSTEMS . . .. 


140 | POPULAR SCIENCE 


Stop Window Heat Loss Even dling these highly caustic chemicals— — 
If You Have Storm Windows! and be forewarned that the nut will 
LL eene CX rial ‘A gualty way to ses cf win: probably have to be removed with a 
Energy Arsenal Mg Window Systems stops Wil work with any fim from 1 cold chisel or cutting torch. 
cold air infitration and prevents excessive heat 10 4 mills thick. Comes with a i i e 
lossforless cost than window systems thal cost foam self adhesive attached Cutting a small poteh inu the aud 
tir By ati insulati bottom Installs: 
mee EL emir head | "rms Eden eee OT threads with a cold chisel is anot! Yer 
working areas comfortable with lower thermo- | painted. No special skills or tools needed to effective way to secure a nut. Again, 
‘Stats to save on heating costs. install. Comes in white — brown i 
This system uses ah inerockng fastener | 25 Feet ong Stock AFS-101 Cost $ 5.50 because of the destructive nature of — 4 
thatis positioned on the window trim ma matter | 50 Feet long/Stock #FS-102 Cost: $ 9.95 this stay-tight fastening method, it can 
of minutes. The 100% clear window film is | 75 Feet long/Stock #FS-103 Cost $14.90 ybi ded f thi d 
snapped inio placa wen he wo astencg | 100 Fest ong Sc AFS-104 Cost $19.25 only be recommended for on-the-roa 
interlocks, thus formino an air-tight seal Please note color on order form. i i 
Available in white or brown Comes in lengths 26" long. Cp yon Ane W 
Kit Has Everything You Need. 7 | Heavy-Duty Inlocking Shod fiel FE y H di na 
ADN.WDEBY | s0\NWiDEBY | AUN WIDE BY 4 Fastening System.. | Method uses a field-improvised loc 
% : 
WS enr | roo $1995 | aov sezss | eo Saas ; Same design as above but nut. To improvise: Use a hacksaw to 
50 Ft long & wider on botiom and heavier saw halfway through the nut. (A fine- 
Hiaasen | meson sasos | mem sues | sso: sues f WS wer on bottom and heavier à 
751 long & redes nae toothed saw blade will reduce burrs. 
200 Ft Fastener | wiF-102 $4995 A202 $5295 A-3020 $6795 pore outside use. " t If ibl tap n h th " 
Pali Door Picture Window Sire — 64 in x 9 Fi & 35 Fi Fastener -Stock RPIF-101 Cost $839 sive or can be nailed or staph possible, run a tap through the nui à 
Our Economical Low Cost Tape Oi Available in white or brown after cutting.) Then close the kerf with 
Wind "n ape ON | 2 Feet Sock HHES-201 several sharp hammer blows. Install 
low Insulating System 50 Feet Stock #HFS-202 ale 
A fast and easy low-cost effective window | 75 Feet Stock #HFS-203 the nut on the stud. The nut's slightly 
sealing system. Our Heat Window cant be | 100 Feet/Stock RHFS-204 distorted shape will be forced back to ^ 
beat Stops cold air infiltration — installs in N ar pe ^ " 
minutes rom the inside — 100% crystal clear Doinei Acrylic ds its original dimension, and the spring 
— shrinks tight with hair dryer. No tedious EA i i i 
measurngor eung Uses couble-sdedacryic | Fastener PAPO ree x action will hold the fastener tightly 
polypropylene fastening tape Comes in a | bong Low in cost and aaay true o in place. a , 
complete kit nothing else to buy. 
1/2" wide x 110 Ft Long/Stock #T-101 $3.95 
Complete Handy Kit Lets You Get The Job Done Fast! 
40 IN. WIDE BY 50 IN. WIDE BY 60 IN. WIDE BY 
25 Ft jong & Send For Our 
v pies WHW-101 $ 9.95 | BHW-201 $10.95 | sHW-30! $11.95 Free Catalog x 
ISO Tape: | wii $17.95 | tHW.202 $18.95 | tHW-302 $22.95 MIS 
75 FL lon 
225 Ft ape | WHW-103 $2388 | 1HW209 S2A95 | sHW303 $3095 TNR TE E 
Patio Door/Picture Window Size — 7 FL x 9 FL & 35 Fi Tape - #PHW-100 — $695 1 = 325. 282 o : 
Mere a 
iei As ` x Minimum Charge $15.00 
oped especially for storm window appications 
We 100% opicaly cear Guabeandstong | 6 days a week 8:30 to 6:30 EST. 
with a high-tensile strength. This is an inside " 
Gauge fim that can be used win excelent || Energy Arsenal-Dept. Ps-11 
results. This film can be tightened with a house- ! 
hold hair dryer. 107 Industrial Dr., un PA 18974 
Order Enough To Insulate All Your Windows! stocks Coh PRICE 
GTM. AOIN. WIDEBY | 50N WIDEBY | GOIN WIDEBY | s4m WIDE BY 1 I i 
a0 Ft | wr40) $ 7.96 | APF-501 $ 9.95 | ser-60t $11.95  wrrso $1495 | |! 
Bort | sPraD2 s1ass | wPr-soz $17.95 | arr-soz sigas | weraoo sasos | |! O Check e HACKSAW BLADE, 
120Ft | wpr-203 519.95 | SPFS03 $2495 | sPFG03 $28.96 | wP-503 $9505 ||| O M.O. 
77 ¥.Type Weather Stripping Seal VISA |SMeregafendeo | — à " 
Stops drafts and wind. 250 sass |, C MC PA add 6 % Sales Tax 
india im minutes wi" m im TOTAL ENCL 
L scissors, White or Brown "6 sua | Eroare 
SHIPPING RATES AND PRICES — PLEASE NO C.0.D.'s Ei 
Tolalor upto [1001 [1501 [2001 [3001 [3501 [4501 [OVER] || CARO NUMBER FEE 
Merchandise _ | 10.00 | 15.00 | 20.00 | 30.00 | 35 00 | 45.00 | 99.00 |100.00 $ 
Shpg & Del 250 | 275 300 | 325 | 350 | 375 | 475 | 675 | | -sanare H 
OUR GUARANTEE. SHOULD YOU NOT FEEL SATISFIED. KEEP THE PORTION YOU HAVE INSTALLED AND |- rue z 
RETURN THE UNUSED PORTION WITHIN 15 DAYS FOR A COMPLETE REFUND LESS POSTAGE AND 5 
HANDLING H 
ead Energy Arsenal-Dept. TTE g^ 
Northampton Ind. Park, 107 Industrial Dr., Ivyland, PA 18974 |, A MINIMUM CHARGE ORDER IS $15.00 5 


Survival tent 


The Survivor III tent takes only 5 min. 
to inflate and set up, the author found 
(top). The secret is a built-in air pump 
(bottom) that, once inflated, rapidly 
produces large volumes of air. 


What would you say to a tent that 
combines a built-in sleeping bag, in- 
flatable air mattress, and pump; 
weighs just eight pounds; and sets up 
in five minutes? I'd say, show me. 

So I tested the tent to see how easy 
it is to use. First, I inflated the built-in 
patented pump on the Survivor III 
with a few breaths of air. Then I 
pumped it with my hands until the 
air mattress was filled. Each push 
forced air from interconnected cham- 
bers in the pump into the mattress. 
It’s a little like giving someone CPR. 
When I released pressure on the 
pump, the chambers refilled with air. 
“The pump uses air to displace air,” 
explains inventor William Phillips. 
With a few breaths of air into the sup- 
port collars, the tent was ready for use. 

You can unzip the sleeping bag from 
the air mattress if desired. And the 
mattress can be separated from the 
tent for use as a raft. 

Extra nozzles to let air escape made 
it fairly easy for me to roll up the tent 
and store it in its own backpack. Sur- 
vivor III, which includes four alumi- 
num stakes and a repair kit, is made 
by Survivor International (Box 208, 
Acton, Calif. 91408). Price: $299.— 
Mariette DiChristina 


FREE 


CLOCKMAKING 
iw CATALOG 


Lowest Wholesale Prices on: 
* Quartz & Mechanical Clock Movements 
* Dials * Hardware « Woodworking Tools 
* Kits + Music Movements & Boxes 
* and Loads of other Clockmaking, Craft 
and Finishing Supplies! 


Yes, send my FREE Klockit Catalog: 
Name. 
Address . " 

DM — —. — 380816. | — — 


KOUD CHILI nep s117 


P.O. Box 542, Lake Geneva, WI 53147 


SWISS INTERNATIONAL 
GOLD & PRECIOUS METALS 
MERCHANTS* 


Dental gold 
Platinum 
Palladium 
Silver, etc. 


8 Payment in U.S. funds. 
m Transactions strictly confidential. 
m Record of transaction will be enclosed 
with your check, noting: 
- Unopened parcel weight. 
- Weight of net contents. 
- Value of gold determined by New York 
Gold Market, upon receipt of assay. 
- Details of assay. 
m All metal received is melted down and 
considered scrap. 
m Allow 14 days for precious gems to be 
appraised by our gemologist. 
Purchaser becomes owner of goods shipped on 
receipt thereof at prices and terms outlined above. 
Print in block letters & include in your parcel 
your name and full mailing address. Send to: 
(In U.S.A.) (In Canada) 
SLG. & P.M.M.-PS S..G. & P.M.M.-PS 
301 Sheppard Ave. W. 
Willowdale, Ontario 
M2N 1N4 Canada 


"Registered Trade Name S.LG. P.M.M. LTD. 


CLOSEOUT OF PHONE/ 
ANSWERING MACHINE 


AD 
MH LJ 


2 
Southwestern 
Freedom Phor 


PHONE/ANSWERER 


Say Hello to a Good Buy! It's the space- 
saving Model FA-1200 that's now at a 
LOW liquidation price, due to a manu- 
facturers closeout! Order TODAY, for 
trouble-free communications! 


* Convenient Last Number Redial. 

* Speed Dials Numbers Up to 16 Digits. 

© Built-In Answering Machine with 
Voice-Activated Record of Incoming 
Calls Up to 30 Seconds in Length. 

* Choice of Male or Female Voice- 
Synthesized Announcements. 

* Call Screening. LED Memo, Message 
and Answer Ready Indicators. 

* Phone Is Pulse/Tone Switchable, Can 
Access Long Distance Services. 

* 2-in-1 Unit Is Desk or Wall Mountable. 

* Includes U.L Listed Power Supply, 30- 
Minute Microcassette, 2 Line Cords 
and Instructions. FCC Registered. 


One-Year Limited Factory Warranty. 


.. $129.95 


a 
Rel 
ne 


Mfr. List Price . 


Liquidation 
Priced At ........ 
Item H-2907-7257-512 
Shipping, handling: $5.00 ea. 


Credit card members can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


Sales outside the 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 
ee l e e a e e 


T SEND TO: Item H-2907 # 
| SOME direct Marketing Corp. 
[| 1405 Xenium Lane N/Minneapolis, MN 55441-4494 |] 
[| Send— Freedom Phone(s) nem H-2907-7257-512ats69 | 


each, plus $5 each for ship, handling. (Minnesota residents 
add 6% sales tax. Sorry, no C.O.D. orders) [| 


I CI My check or money order is enclosed. (No delays in 
processing orders paid by check) 


I net 
l creck OSES) eaog o 
I Acct. No. 

J PLEASE arn CLEARLY 


Apt t 


Sign Here 
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Be Your Own Boss and Make 
$18.00 to $30. 00 AN HOUR! 


Find out 
how by... 
. . . Sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 


Your FREE Lifetime Security 
Fact Kit tells you how to make 
$18.00 to $30.00 an hour in your 
own Foley-Belsaw Full-Service 
and Tool Sharpening Busines 
Your Fh Fact Kit explains how 
you can: 

—be your own BOSS! 

—work full time or part time, 
right at home. 

—do work you enjoy and take 
pride in. 

—operate a CASH business 
where 90¢ of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley- 
Belsaw gives you all the facts and in- 
structions. No previous experience 
training necessary. All you 
need is the desire and ambition to 
be your own boss. Foley-Belsaw tells 
'thing you need to know to 
s ful. 

There" s plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 
from your Fole 


Belsaw 


provi vidé. 
" CASH for future security 
or supplemental income 
. CASH for travel, vaca- 


tions, fishing trips 

- CASH for the things you've 

always wanted! 

And you'll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all—age or phys- 
ical condition is no barrier—any age 
person can succeed. 


You can be like Steve Taylor of 
Brookville, Ohio, who told us: 

*... the first year I grossed 

$21,000.00." 


Or James B. Jones, of Albuquer- 
que, NM who reported: 

"This past summer my sales and 

service amounted to almost 

$6,000.00 a month." 


But you've got to get the FACTS 
before Ju can get st 
)W for your FI 
Security Fact Kit. [ts yours to keep 
with NO OBLIGATION. 


FREE 
n Lifetime 
Dept. 2574 Security, 
Kansas City, Mo. 64120 — FACT KIT 


r--------— 


Foley-Beisaw Co. 1 
" D 

I S301 Equtabie Re, Det. 20574 I 
lov [C YES, | want to know more! Please rush my I 
r FREE Lifetime Security Fact Kit. No obli- 
I gation and no salesman will call. H 
| Name [| 
| Address l 
p State Tip | 
L secs pee TOTTI 


Increases Heat Output by 500% 
* Custom Built to 

fit any Fireplace 
* Easy to install. 


* Super Efficient 
titanium stainless 


And best of all you can enjoy your fireplace 

while saving on your heating bills because 

with Hearth-Aid !I* you don't need to 

Sacrifice your fireplace's appearance or the 

g nt of an open fire to be energy efficient. 
s with: Wood, Coal, or Gas Logs. 


pe Free Information, Write or Call: 


The Heat Exchange, Inc, P.O. Box 1027 
rentwood, TN 37027 Dept NPS 

Nationwide Toll Free: 1-800-742-HEAT 
1-615-794-8425 


WE SPECIALIZE IN ARCHES, CORNERS & PREFABS. 


From Europe . . . The Ultimate in 


HISTORIC SHIP 
MODEL KITS 


Plank-on-frame Construction 


alnut and 
nd details 


onhowto build 
also availat 


Send for 64-pg. full-color catalog 
only $1.00 


MAIL THIS COUPON TODAY! 


MODEL EXPO, INC. Dept.PS-1178 | 
23 Just Road, Fairfield, N.J. 07007 I 

Please send me a full color ship model catalog. 

$1.00 is enclosed. [| 
Name ——— ——— I 
Io -— UMÓ——: | 
City l 
State — ^ 5 Zip H 


Scientific study ranks 
VEZ Nordicfra ck # 


Cardiovascular Exerciser 


eL M 3 ris me “hi 
d owing machine 
Lg 4. A Shuffle type ski exerciser 


Scientific abstract available upon request 


All Exercise Devices Were Tested 4 Times: 
at 3 different heart rates and at maximum work. 

Tests Measured: 
Volume of oxygen consumed which indicates calories burned. 

Data was scientifically analyzed at the University Human 
Performance Laboratory. 

Results: 
On all 4 tests, NordicTrack burned more calories and yielded 
significantly greater cardiorespiratory workouts. 


NordicTrack Pro 
With Adjustable 
a Elevated Legs 


5 
LI 
It's Only Logical that NordicTrack Would Get the Highest Scores 


because NordicTrack is more complete than an Exercise Bike. 


Nordic Track adds important upper body exercise. 

Nordic Track provides more uniform leg muscle usage. 

Higher pulse rates, necessary for building fitness, seem easier to attain because 
> more muscles share the exercise. 


because NordicTrack provides more thorough exercise than a Rowing Machine. 


Standing position involves more muscle mass than sitting position. 

r NordicTrack uses large muscles of buttocks, thighs and calves to simultaneously 
bear body weight and work against resistance. 

NordicTrack resistance is proportioned to individual muscle strength. 
Stronger legs use greater resistance. 
Arm resistance can be set at lighter setting separately. 

NordicTrack is safer — no high back strain loads are imposed. 


v 


p because NordicTrack has inertial resistance not available on a Shuffle-Type Ski Exerciser. 

Flywheel provides life-like feeling; Smooth, Continuous. 

Other "ski" exercisers without flywheels use only frictional resistance. 
Result is stop-start calisthenics-like feeling. 

NordicTrack’s clutch system allows true ski striding motion. 

Other ski exercisers require less efficient shuffling motion. 


Burns Up to 600 Calories per 20 Minute Workout. 


F For effective weight control. Free Brochure, and New Video! ^ 
t 1-800-328-5888 ^ 
x No rdicjrack Minnesota 612-448-6987 


ae 141 Jonathan Blvd. North, Chaska, MN 55318 280K7 


Shoppers’ Showcase 


A selection of products and services for Poputar Science readers avail- for this section, write Advertising Sales, Poputar Science, 380 Madi- 
able direct by mail. Enjoy the fun and convenience of mail ordering son Avenue, New York, N.Y. 10017 
shopping. Please order directly from the advertiser. For advertising rates 


BROKERS OF PUBLIC NOTICE 
ALITY MERCHANDISE WORLDWIDE eoe Wines 


state-ol-the- 


HI-WORK WIRELESS SPEAKER Ws 


Music-Lovers fantasy becomes reality! If you ever ! [Hw unis and oan ofc 
wanted to hear your stereo system while in the 
garage, bedroom or shower, this is your chance! Manufacturer's 


FEATURES: Suggested Retail 


* Convenient, hidden carrying handle. 


* Full sound system powers 5-10 speakers. $104.50 


* Virtually noiseless, operates on VLF FM unaffected by motors 
& fluorescent lights DAMARK PRICE 
* No additional wiring, use existing AC wiring. 


Powerful 9/2x7.5" speaker (opt. wall mount). 


Lightweight - 372 Ibs 

ndividual volume control. 

4" woofer, 21⁄2" tweeter—deep bass and sparkling highs. 
Signal-to-noise ratio 60 db 

Frequency response 40-12,000 Hz 


Includes one transmitter/one speaker. Order No. B-52 
FULL FACTORY WARRANTY Insured Ship. 


THE | EAN MACHINE NEC 


, FITNESS Bpa LAP-TOP 
COMPUTER 


yov FAR BELOW Mi AP ful [ , del at FAÍ 

[Eun com owerful BELOW daten Gost 
The Lean NN ae 
Machine — Lap Top PE 
The Complete Home Fitness System! M Lere YOL Get THe JOR Dona 
Pertect for the entire family! erever it's Convenient. Built-in 

(etis tas Word Processing, Spreadsheet, 

Combining more than 50 diferent exercises Filing and Telecommunications — 
— from toning & shaping to traditional iron Ready Instantly Wherever You Go! 
pumping — safely, easily! n 


Manutacturers Manufacturer's 
FEATURES: oggested Fetal Suggested Retail 
* B workout stations $795.00 $995.00 


Upper Pulley, Chin 


DAMARK PRICE 


crafismans 


* Virtually indestr 


Safe & easy for use 
by the whole family! 


ANB BEES See 
| | FOR FASTEST SERVICE PRODUCT Ried ary. Pace E TOTAL PRICE TOTAL S/H/l [ | 
a meee, CALL TOLL-FREE EE za tes [ | 
B ZXL 1-800-533-3379 (—— LEER. T B 
a NAME ig E 
WB avoness SIGNATURE i Es - 
[ | CITY. STATE. 

B ZIP. PHONE. DELIVERY TO 48 U.S. STATES ONLY CORPORATE OFFICE (612) 560-5415 [| 
NU E Send to: DAMARK INTERNATIONAL, INC., 7714 Brooklyn Blvd., Minneapolis, MN 55443 ME il 9” 


144 | POPULAR SCIENCE 


Ideas for Living Easier and Working Smarter! 
The perfect addition to any tool kit for those who demand the best! 


6 Pc. Professional Plier Set 


These are the same professional quality tools used by electricians, mechanics and plumbers. You can 
now own this set of the six most widely used pliers at a fraction of their original value. Made to professional 
standards by a leading manufacturer specializing in supergrade tools. Made of drop forged high grade 
carbon steel, heat treated, hardened and tempered. Insulated handles, coated with a soft viny! for a com- 
fortable, soft cushion grip. Set comes in a vinyl carry case. pr / 
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exceptionally has large, has coiled spring for working in 5 easy-to-set — has double set 
strong teeth, sturdy that opens close quarters, jaw positions, of sure-grip 
cutting edge cutting edge cutting jaws cutting edge opens to 1⁄2” dia. — teeth 


The Talking 
Memo Machine 


Your recorded message is heard 
automatically, activated by an 
electronic sensor. 


Here's a unique way to have your message heard. Never write a 
memo again! Our new electronic message machine will announce 
your pre-t rded message when the electric eye sensor detects ~ 


motion within 10 feet from passing people. And, it's simple to use. 
ONLY $ 
AC Adapter 
only $4.50 


No programming, there are no tapes. Just press a button and say, 
“I've gone shopping, will be back at 4 o'clock". record any message, 
(up to 30 seconds) into the built-in microphone, on the self contained 
memory chip. Your distinctly recorded message is automatically 
played on the built-in speaker, sounding as if you were actually 
speaking. Wall mountable, its made of smooth, durable plastic, 
off-white color, 3x2x5V2" Operates on 9V battery (not incl.). Adapter 
for household 110V current available, (only $4.50 additional) assures 
continual operation without concern of worn-out battery. 


AT HOME IN THE IN THE | IN THE FOR THE 
OFFICE RETAIL STORE SHOP PROFESSIONAL. 
Please turn out 
‘the light inthe 
Stationery room? 


For fast service, call TOLL FREE 1-(800)221-5749 


In CT: (203) 877-4417 Monday-Friday, 9-5:30 Eastern Daylight Savings Time 
YOUR SATISFACTION GUARANTEED 
30 day money-back return — One year warranty 


Add shi, and handling charges: orders up to $50 include $2; from 
$50 S100 include $3; from $100-$200 include. $5: over $200 postpaid. 


eaglestone Dept. PSF2, 84 Research Drive, Milford CT 06460 


» Only $30 
7 Inch Butane Powered 
Cordless Soldering Iron 
Makes Soldering Easy! 


* Safe to use, no open flame 

* Averages 60 minutes on one refill from 
ordinary butane cartridge 

* Comes with 2.4mm tip 

Our pocket size soldering iron puts high powered 

soldering where you need it. Perfect for electronics, 

epps repairs, hobbies like stained glass, model 

railroading...and more. Has epe heat output— 

equivalent of 10 to 60 watts. The catalytic tip glows 

orange red and heats in seconds, ready for use. 

Housed in space-age, heat resistant plastic case. 


1.2mm, 3.2mm, 4.8mm 
replacement tips available 
EZ 


at $8.50 ea. Indicate size 
Cap contains its own 


handy built-in igniter 


Temperature 
adjustment control 


Test Electrical Equipment 
With Our Pocket-Size Digital 
Multimeter 


* Full autoranging 
* Easy-to-read LCD display 
* Measures to 500V AC/DC 
* Measures to 20 megohms 
* 0.7% basic accuracy 
* Audible continuity 

and diode tester 


Only 335 


Carry this simple-to-operate multimeter in your shirt 
pocket for on-the-spot troubleshooting and wiring 
checks. A continuous audible tone indicates continuity, 
eliminating the need of = 

watching the display. 

Quality construction with 
high tech features. Self 
contained in a protective 
vinyl case, complete with 
probes attached. Folds to 
4¥ex3x¥2" and weighs a 
mere 3 oz. 


ieaglestone — E 


Lu 
| Dept. PSF2 84 Research Drive, Milford, CT 06460 — ! 
| Send. Soldering Iron(s) @ $30 ea. I 
| Send. addi. tip(s) @ 8.50 ea. (indicate size) I 
| Send Digital Multimeter(s) @ $35 ea. l 
| Send___6pc. Professional Plier Set(s) @ $39.95ea. | 
| Send Talking Memo Machine(s) @ $49 ea. [ 
| Send. 10V Adapter(s) for above @ $4.50ea. — | 
| Add postage and handling charges, see at left I 
CT residents, add 712% sales tax. 
| O Check or M.O. enclosed. Charge C VISA O MasterCard I 
Lu 
1 
| 
1 
1 
1 


^ Acct. No &. 


Name 
Name 


| Address 


| City. state, Zip 


\Nhat’s New at 
AMERICAN DESIGN COMPONENTS? 


e warehouse 60,000 items at 

American Design Components — 
expensive, often hard-to-find com- 
ponents for sale at a fraction of their 
original cost! 

You'll find every part you need — 
either brand new, or removed from 
equipment (RFE) in excellent condi- 
tion, But quantities are limited. Order 
from this ad, or visit our retail show- 
room and find exactly what you 
need from the thousands of items on 
display. 


OPEN MON. — Sat., 9-5 
THERE’S NO RISK. 


With our full 90-day warranty, 
any purchase can be returned for 
any reason for full credit or refund. 


PC 8300 HOME COMPUTER 
(Advanced version of the Timex 1000) 


key mechanical kaybosrd 
{not membrane). Contains 2K RAM. Reverse 
video, 280A, 6.5MHz processor, ROM BK 
BASIC. Graphics capability/sound-music, 


Corded topes tor Sica Timex 1000-2183. 
Mtr — Power 3000. (In orig. boxes.) 


"em #10336 $29.95 New 
Accessories. . . 
* 16K RAMPACK upgrade 
Item #10337 $9.95 new 
* 32K RAMPACK upgrade 
item #12148 $19.95 now 


15” COMPOSITE VIDEO 
MONITOR 


n 


18^, green phosphor, high res. (12 lines 
center) & bandwidth from 10Hz to 30Hz 
+ 3dB. Operating volt.: 120/240VAC, 
50/60Hz., 65VA max. 

Mfr — Motorola - Alpha Series 


Wem #10044 $34.95 new 


Insides of the 
SOMMODORE Computer 


Commodore VIC 20 CPU board & mechani- 
cal keyboard. For parts only — guaranteed 
not to work! 


item #12144 — $14.95 pre 


COMMODORE Cartridges 
C-64 

Consists of 12 asstd. cartridges. Includes: 
Number Nabber, Star Post, Financial Ad- 
visor, Radar Rat, Jupiter Land, Magic 
Compos, Viduzzles, 3 

r Basic, Dragon's Den, & ABC Voice. 
i Set of 12 — $49.95 new 


C16& +4 
Consists of 9 asstd. cartridges. Includes: 
Script + 2, Calc Plus, Script 


5%", 


es, High spesd, low power. 
Mfr — Seagate/Tandon 


ttem #13250 $159.00 New 
Controller Card for above 
item #10150 $89.00 
COMPUTER GRADE 
POWER SUPPLY 


-5V @.5 amp. 
+5V @ 3 amp. 
+12V @ 6 amp. 
Input 115V/60Hz. Dim.: 9%" W 
x 3%"H. (Rubber ft. inci.) 


item #9501_$24.95 now 
COMMODORE/AMIGA 
POWER SUPPLY 


MN 


^ 8 


DC Output: «5V @ 8 amps. 


+12V Q 1 amp. 
-5V @ 250 ma. 
Input: 110VAC/60 Hz., + 20% 
12°L x 3%"H x 5%"D 


4130569SXD 
item 214707 


COMPUTER & GAME 
— EQUIPMENT — 

CASTER SETS 

3" £ 

Heavy- — 


Duty 
Swivi 


Set of 4: 2 w/wing brake & 2 


. | put: % qui 


Plate dimen: 3*u x 4e”. 
Overall Ht.: 40 

Swivel radius: 3.187 

Mfr — Bassick. Item #8229. 


Set of 4 $24.95 new 


Heavy cap., easy swivel, low ht., 
espec. suitable for business 
machines & pianos. 125-140Ib 
load cap. e2.; full bearing swivel. 
Plate dimen.: 2%" x 3%" 
Overall Ht: 3%”. 
Mfr — Bassick. Item #10540. 
Setof 4 $19.95 New 


kem #7828 $79.00 
2tor $150.00 


item #1893 
5%” FLOPPY 
DISKETTES 


[Single side/single density; 16 hard 
sectors. Mfr - Xerox 411861630 


Range: 12°/sec. Designed to 
operate on 116V/400 cycle. 
MH #JRT-X) 

tom s6912 $14.95 


NEON TRANSFORMER 
(Hi-Voltage) 


der (spark gap). A high-volt. out- 
k connect terminal & 
case ground input fully enclosed 
metal case. Weight: 12 ibs 
Base mount: 4 Hx 5 


MINI WATER/ 
CHEMICAL PUMP 


Plastic diaphragm 
pump, for use in all types of fluid 
systems: soda fountains, etc. 24 
VDC, or with built-in power sup- 
ply. Plugs into any 115 VAC out- 
let. Inlet dim.: 3/8". Has lighted 
on/off switch, & 6 ft. line cord. 
Mounted on sturdy plastic base. 
OA Dim.: 17°L x 6%"H x 6'4"D 
Mfr — Shurflo #1058-818-56 
iem #12283 $24.95 new 


Fondon TMS 4 DS Quad 
Item #1904 $79.00 
2 tor $150.00 


New tam #1864 $12.95 
USED — Howard Ind, 3-15-3455, 
item #5345 $5.95 


4GG1B8 

iem #6950 $19.95 
RECHARGEABLE 

LEAD ACID BATTERY 


Sealed, compact power sources. 
designed for long life and durabil- 
ity. Perfect as portable pack for 
use with robotics, model cars, 
trains, etc. Bolt terminals. 
Dim.: 7.12"L x 2.99"H x 6.57"H 
Mfr — Yuasa, type NP15-12 
4. 


Hem #12277 5 New 


NICAD 
BATTERIES 
(Rechargeable) 


12V Q 450 ma 
Contains 10 AA cells. Recharge 
rate: 45 ma. 16-18 hours. 
Dim.: 24," H x 1& ^W x 2*4. 
Mfr — GE 123233 or equiv. 

"em #5443 $5.95 New 
“D” CELLS 


Dual Pack 

2.4V @ 1.2Ah 

2 D cells, stacked & series con- 
nected (easily ganged for carry- 
ing). rr dl 12-14 hrs. OA 
Dim.: 1%" dia. L 

item #12142 (packot2) $5. 95 |» 
(Major mirs.) 5 packs/ $25.00 


EXTERNAL DISK DRIVE 
CHASSIS 


supply (fan 
'ommodate: 
our tem #7928 


ive & 1 floppy #13280 
Input: 115/230V, 50/60 Hz. 
Originally for Burroughs computer 
Dim.: 11°W x 8'H x 12” deep 


iem #14541 $59.50 


12W. Low noise level fi 
be mtd. for blowing or e 
1%" STANDARD 
7 metal blades. 
Dim.: 3%" sq. x 1%” deep. 
NEW - Rotron #SU2A1 
hem #5970 $7.95 
USED - Rotron 


iem #1873 $5.95 


Multi position, 30” 
completely adjustable 


item #13136 $24.95 New 
— BATTERIES — 
BLOWERS — FANS 


GELL CELL/LEAD ACID 
BATTERIES. . . 
RECHARGEABLE — Used for solar 


lenergy storage, alarm system: 
remote control boats, robots, etc. 


6V @ 7.5AH 
Dim.: 5%"L x 3%" 
Mtr — EPC #003 


Mtem nau $5.95 


Hx20 


tem Dc $5.95 
Mad @ 1.2AH 


sem #13327_ $3.95 


“The First Source” — 


ADAM Computer. . . 


-up 

diagram included. Includes: 

sette digital data drive, 

power supply, and 

Funning CPIM, has builtin word processor. 
item #7410 Complete — $99.00 


Complete, less top cover plate. Fricti 
feed. Takes standard paper 8% " x 
(Customer returns; tested — operational 


item #8839 $69.50 


“jem #6641 $19.95 
Printer Power Supply — 
item #6642 $14.95 


east ur 466433 $19.95 


$9.95 
{Consisting of Smart Basic, Buck Rogers & 
tte.) t 
Do MEI S DOZEN — $19.95 
Auto-Dialer Address Book — 
"em #12365 $19.95 
| Adam Daisy Print Wheel — 
Item #13305 $3.95 
Adam Ribbon Cartridge 


jtem #13306 


Item 47013 


ColecoVision Game 
(Factory retums — 
tested good!) 


b Also includes 
SPS? power supply, 

instruction 
manual, modulat 


and one Donkey Kong cartridge. | Mfr 


item #7411_ $29.95 


ColecoVision 
Accessories . . 


ColecoVision to Adam 

Expansion Kit 

Just plugs into your Coleco Vision. 
"em #9918 $59.50 

Expansion Module #2 

inc cart. 

Item #13146 $39.95 New 

Doer Com Conor 

Wem #13187 $39.95 Now 

Super Action 

Controller Set 


om #13148, $39.95 New 


— MOTORS — TIMERS — PUMPS — 
POWER SUPPLIES — VOLTAGE REGULATORS 


HIGH-RESOLUTION 
TTL MONITORS 


12VDC. Mtd. in metal housing. Schematic 
supplied. 
12”, Green Phosphor 

Wem #6811 $19.95 new 
9”, Amber 

item #14332 $14.95 New 
COMPUTER/COPIER — 
SUPPLIES CART/STAND 


Metal cabinet w/wood finish formica top. 
On 2” swivel casters. Has 2 sliding doors 
& 2 inside shelves. Easily assembled. 
OA Dim.: 32°H x 30"W x 18"deep. 
Cabinet Dim.: 20%"H x 30"W x 18"deep. 
Weight: 63 Ib. 

Item #14538 $49.95 New 


Produces up to 33 PSI. For air 
brush, paint spraying, tire & mat- 


Dimen.: 4% 
Mtr 


AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 


Contains: 

* 256K RAM; 

* XT/AT Style Keyboard; 
. 5%” Full-Height Floppy 


* 10Mb Full-Height Hard 
Disk Drive 


* Hard Disk & Floppy Disk 
Controller Cards 


for electromechanical & electronic 
equipment and components — AMERICAN DESIGN COMPONENTS! 


Item #14331 


* Color/Monochrome Monitor Card 


(monitor not included). 


115VAC/60Hz., 2.2 amps., 
3000 RPM. Flange mount. 
Outlet: 3^ x 3%”; Inlet: 4% " dia. 
Dim.: 8% "H X6" "W x B% "D 
Fasco 50755 or equiv. 


kem 45152 — $ 10.95 are 


Shaft 9a" L 
Sup * A" dia. 
item Step Volts Torque 


Dim: 6%"H x 5.92°W x 2" deep. 
Mfr — 


item #6301 


$549.95 now 
5” COMPOSITE 
VIDEO MONITOR 


Power regulated, 12VD‘ 
plastic cabinet, ai ien 


control knob. Mi 

OA Dim.: X B^HX BY" deep 
item 14536 $24.95 

VACUUM PUMP 


& MOTOR 


Rotron #MR2B3 
$19.95 nrc 


Usable for vacuum or pressure ap- 
plication. 4 CFM/15 PSI max. 15” 
cont., 28" intermittent. Pump 
directly toa GE % HP, 
1625 RPM, 115 VAC, 50/60 Hz., 


‘SE 


No. Angle DC oz/in Type Mfr. & Part No. Fig — Price 


5431 1 5 17 PM NA. 


A82310-M2 
PM Superior Electric 
20 MO61-FF-62018 
PM Superior Electric. 

MO92-FT-402. 


WATERICHEMICAL 


5275 18 18 72 


7630 1.8 3.0 200 


55 RPM SATELLITE 


Reversible capacitor induction 
., 30 in./Ib. 


YES! Please send me the following items: 


ltem. 
No. 


Description 


Price Total 


L 


1 $9.95 os. 
2/$14.95 

2 $19.95 
2/$37.50 


Bereta MODULES — OPTICS 


— ACCESSORIES — 


put 95 — 130V, 60Hz. 
3 120V @1.17A 
fed bee AM x 5%" W 


MINIMUM 
ORDER 
$15. 


PS-117 


C My check or money order is enclosed. 
C Charge my credit card. 

O Visa [C Master Card 
Card No. 


O Amex 


Exp. Date 


Signature 
Telephone: Area Code 


Number 


Shipping & handling, we ship UPS unless 
otherwise specified. Add $3 plus 10% total. 
Canadian: $3 plus P.O. cost. Charge only. 


With 


a, 


Sales Tax (N.J. residents only, 


Total 


please add 6% of total) 
ORDER TOTAL 


Name 
Address 

City 

State Zip 

All inquiries and free catalog requests call 201-939-2710. 


For all phone orders, call TOLL-FREE 800-524-0809. /n New Jersey, 201-939-2710. 


Save 20-50%: 


22” 
Working 
Height 


16 Ton Log splitter 
24" stroke 5 HP, detent valve, 4" x 24' 
cylinder. A $1,300.00 Value, Item*1134 


Sale $699.95 


20 Ton Vertical/ 
Horizontal Log Splitter 
24" stroke, splits wood in 
vertical and horizontal 
position. 6x6" H-beam, 5 
HP, 4 x 24" cylinder. 
»..,,Detent valve. 
A $1,400.00 Valu 
Item m 160 Ga! 


Price 
$799.95 
^X 


242 Ton Low Profile Splitter 
49,000 Pounds of Splitting Force! Takes 
up to 24" logs. Item 1142 

Sale... .$1329.00 
242 Ton High Profile Splitter 


49,000 pounds of Force! This splitter is of |! 


Commercial Quality. 22 GPM 2-stage 
pump, 5" bore x 30" stroke cylinder. 
Item#1140 


Sale.... 


McCulloch Pro-Mac 605 
Features a big 3.4 cu. in. engine. 16" 
laminated sprocket tip bar and chain. 
tere S080 Sale ...$239.95 
Less mfr. Mail in Reb: ..$50.00 
Your Final Cost $189.95 


Oregon Semi Chisel Loop Chain 


.$8.55 TRS 


Monster Maul «ic 


Best Seller! 
Lumber Jack 
12 Ib. splitting maul. 


..$17.95 


312 Foot Timberjack 

An exclusive design. Timberjack 
serves to lift log off the ground so 
chain saw won't dig into the 
ground. The rigid stand can easily 
be removed by pulling slip pin. 
Item# Ship Wt. Sale Price 
11902 12Ibs $27.95 


off list prices! 


Northern 
Hydraulics 
t T næ 


SAVE!!! 
GAS ENGINES! ~ 


Wide variety of horizontal and vertical gas 
engines, 3 to 23 HP. Famous brands like 
Tecumseh, Briggs, Honda, Wisconsin 


Robin and Kohler. 
„$129.95 


4000 Watt 
Continuous 
Rated Generators 
Ideal for homeowners, farmers, contractors 
and vacationers. 8-HP Tecumseh engine 
has cast iron sleeve for long life dur- 
ability! Item#16425 

$379.00 


Sal 
$459.95 


Coleman Ba), POWERMATE 


Electric 
Items 16426. 


Ww 
Two Stage 
Hydraulic Pumps 


Hydraulic Cylinders 
3%2"x24"X1%2" anan. Sale $92.95 
4"X24" x134" Sale $109.95 
5"x30"x2" Sale $199.95 
Hydraulic Detent Valve 
Automatic return. Adjustable to 2750 PSI 
Sale. Sis 


Our Tarps Are 
Tougher 

Our hefty (approx) " 
12 mil woven poly tarps 
with rustproof grommets. 
Item# Cut Size 
1770 6x8" 
1771 8x10" 
1772 10'x 12" 
1773 12'x 16" 
1774 12'x20' 
1775 16'x20' 
1776 20' x 30' 
1777 30' x 40" 
1778 30° x 50" 
1779 30' x 60" 


Call Toll Free 
-800-533-5545 Barty 
in MN (612)894-8310 
24 Hours 2 Day, 
7 Days a Week! 


Dept. #69657 


For Your 
FREE 
Catalog 
Below! 


SALE ENDS 


Nov. 30, 1987 


Mr. Heater 12,000 BTU 

Safety shut off valve. Adjustable 

fingertip control. List $87.95 
Item#1726 


(tanks not included) 

Mr. Double 

Heater 

24,000 BTU, double burner. 

Light one or two burners. High 

pressure regulating valve, List 

$167.00 Item#1727 
eaten 878-05 _ 95 


Sale. 
100% cast iron kit converts any 30 or 55 


Barrel Stove Kit 
gal. drum into an efficient wood burning 
heater. List $49.95 

$18.95 


Sal " 

Double Barrel Adaptor Kit 
Adapts abovo barrel stove kit into a double 
barrel heater, creating greater heating 


efficiency. List $22.95 
Sal $11.95 


JE 


EINHELL* E 

105 Amp Oxy-Mig Welder 

For light to medium welding of steel, alu- 
minum or stainless steel. 120 volt AC. 
Output 30 to 105 Amps. Duty cycle 60% at 
33 Amps. Item #15535 

Sale. $219.95 


250,000 BTU 
Propane Heater 
Compact, high pressure 
heater produces up to 
250,000 BTU/hour. 23" 
High by 14” diameter. It's 
adjustable down to 
75,000 BTU. Has pilot/ 
safety control valve. List 
$164.00. Items 1736 
E .$119.95 
Northern 
J Plydrauics 
Call Toll Free 
1-800-533-5545 
24 hours ,7 days a week! 
NORTHERN HYDRAULICS 
Dept. #69657 
P.O. Box 1219 
Burnsville, MN 55337 -0219 


Name. 


Address — 
City. 
State. 


HARD-T0-FIND, UNIQUE PRODUCTS for HOBBYISTS, GADGETEERS and STUDENTS 


from America’s Largest Mail-Order Market Place of Unusual Values in Telescopes, Binoculars, Magnifiers, Microscopes, 
Science Kits, Lab Equipment, Toys, Military Surplus, Fiber Optics, Lasers, Solar, Photo and Weather Instruments. 


Stars That Glow In The Dark Turn Your 
"Bedroom Ceiling Into The Night Sty. 
‘Assortment of 250 lur 
ows srs at glow m 
arkon ceing orwel. 
o ahs oom athe beauty a! glowing stars and nave un 
i astronomy. Easy to apply decas glow aner exposure o 
P Comes win star chart and neructons o recreate ne 
3 Dipper, Miky Way and the heavens W521 $3.95 


tors By The Bag For Hobbyists, Modelmakers. 


a 


Our inexpensive 


Unlimited 
applications. 


NY. When In Boston. 
in those weak, distant, 


Yd baso. Aquarium s 
circular acryic tank Inc 
aquarium gravel and 


Aft radie signale loud and cle 
no petenceleni ado recep 
[o om a aM sons Selecta 
ema Turn you AM rado mio 
overt recue edn aga io 
tam content 
tay uce 
ad 
wit i895 
ESBS" 10 Foot Solar Dirigibi 
Fiy In The Sky When 
Exposed To Sunlight. 
Thee 102 mylar solar stut 
esis wal y over mouses 
d yeeo wen pond oe 
Sun, Weighs only 2 ounces. 
A? Solar Bigibles.  W35,889 $9.90. 
Aquarium Sea Magic That Does. 
Not Take Up An Ocean Of Space. 
imi a beauty fasone acent 
om or onee Potowowmviem 
nae wan 
i ira 
Se ar pum. 
acre 
as ss 
Go Fishing With This Mighty Magnet. 
fap 200b Fuse rund gos 
tra ges A utra ot as 
fpe tal acs at avec 
Soun be amazed vistos pop Wt 
Js mesure td Mae ws 
Poi Gane cong to resa cor 
raslon ara coping WILOS 86 98 
Worlds Smallest Fluorescent 
Blacklight Fits In Shirt Pocket. 
Ts mihi vl eun gee by 
re mrs 
aral collectors ~ perfecto ni "ea 
Bites 2x oy 
d'or Requires 4 "M. tres (00t mc 
1 wat . W35485 $29.95 
Astronauts Protective Sunglasses Developed 
By NASA Scientist 
er woaren ee 
Au 


iscovereda color dye 
‘that ters out 99% of. 
harmful ultraviolet and bwelight hazard. similar to a natura! 
taglés eyes. Amateur astronomers are 
nig wi) the new glasses to improve night-time 
Sensi Tne gases are not tor rámun neg ie 
wear. you wil not ste the color blue while wearing them 
unte n hghtelght rase tore frames, te a 
lenses are coated with scratch resistant CA-39. Visual 
impression t an orange.brown tt gradient Padded pro- 
tectve case. Full Frame Sunglasses 
3 Clip OnfFlip-Up 


Solar System Mobile Brings The Planets And 
Sun Into Your Home, Office or Schoolroom 


the stars and 
planets, 


b sunandrine planets represented 
by the best most trang ost: rendenngs of NASA photos 
printed in ful color on sturdy cardboard. Measures 32 feet 
across when full assembled. 38,075 $14.85. 


| Build An Authentic Steam — 
Powered Tractor And Wagon 
Mit O Yesteryear. 


A singe power stroke occurs when the piston moves in one 
drrecton Panted in bight yelow. black and siver acquered 
Colors. this fully operational model is made of heavy gauge 
brass and steel bodes, precision machined and pokshed. Ory 
pelt produced steam powers he at Has forward and reverse 
Controis and s fitted wid. a whste forthe authentic steam 
sound. Easy to assemble, Complete wih 20 uel pbets and. 


‘Super Snooper™ 

Sounds From Over 40 Feet 
Kis wil nave tun with the Super 
Snooper eletrone ty at gwes 
‘super-human hearing, indoors 
and out They be ale to isten 

to bords and animals betore ey 
canbeheard. ust point the disc 
and pul he trigger Sounds are 
pckedup trom over 40 teetin he 


Powered by 2 9V battery 
(oot inci.) 96,804 $13.95 


‘2 Foot Light Show Of Multi-Colored Bulbs 
Makes Unique Window Display Or Decoration. 
\Weatherproo! Light Ropes create moods. 

ab atenon Tor sales spy and vade 

hs and are one ot ariond decorabons 
Gar plate Ww” teble tube encass 4 hy 
brightly colored bulbs in 12 ft. long. EL 
Ropes. Can be used indoors and out. 
and female connectors ateach end low you 
io mx and maten color sands Lonnie Pe 
fope wai move in a Stabonary pater or / act 
‘chase eac other at a vanale speed you V 
select ag uds lu 


ERE MT 


Citar W36 656; Mos W36.657; Green T 


 W36.658. Res W36, 558; Amber/Copper 

WAEI: Motor WSA n 

Light Controlar for rear reverse and speed conto, 
/60H2 input Speed selector Switch wil handle up 10 

Lon Raves 35.280 $24.95 


Build Your Own Ideal HO Scale 
Nuclear Power Background 
Plant Model Structure. 


‘Based on Three Mie sand, this detailed 1/180 N° scale kit 
has 79 parts molded in colors Includes contanment uid, 
cooing tower and generator stabon on a 14 x 16” base. Stack 
54M high, For ages 12 and over. W36,718 $12.95 


Gu Unique Calculator 1s Really Diferent! 
ifs See-Thu, Crystal-Ciear, Solar-Powered. 

N The test technology in 
ectroncs ongs you 
this ultra-thin (3/16) cai- 
itor powered by an 
Smorpheus sacon or 
ime pane! Compact, 
iesu semita 

— rond 
LS Tus pla constant. percent square ati 
C) and independent memo W38 61 88. 


Miniature Water Pump For Photo Darkrooms, 
Science Fairs, Water Displays. RN LS 


npc pu 
mf ae 
iow uci enge { 
Be conlant eruaten, W806 86.95 a 
Ol daioom domas a tans moge va c ar 
Tra and more Can De usea ther arecion nd sl 
br Operates on 2 shi Pareres a nt tsp 
Ad ours belare bey Chane fered he ne 
100 Piece Fea ard Hardware Bonanza. 
pi SPECIAL 
(S pieces PURCHASE! 
[ep 
iral pe board 
Panwar aave 
papiru paet cor 


EST ty tomers oe 
ps Sante etre wees 
Ay D) te usual cost 36.835 $1.95. 


Ultra Mini Motors For Science Fair Projects. 


Forthehobbystwihimagna- 
"on there are many uses. wiih 


with a ya” dia x long shaft. At 3 volts 200ma EE 
oTSüTpms ^ “Solar cell 1o run motor, W31.276 $5.95 
Pg. 25 W36,341 518.75 Pig. 100 W36.342 $60 


"él 


Onex uer Mirror For Fun At Home Or Where. 
Surveillance Is Required. 
This is the same One. 
Way Meror as seen on. 
TV n police staton in- 
terogaton rooms. The. 
personiookng nto e. 
One Way Miror sees 
‘only hs own reflection. 
i But. from the opposite 
iis the observer is 
x5" Wao 046 $7.0. [7 
SIT WD 4T $00.50 E 
Yos2t W32.556 519.75 


compie 2 can see 


faster and faster ilusratng the basic pn. 
‘ple of sotar heating, When ight strikes the 
vanes it transters heat, andthe vanes begn 
to move Works Irom direct sunight or ar 
ical hght_ An attractive "conversation 
piece” Reg SÁSS WO0.082 $495 


Here's An Radio/Flashlight 
That Never Needs Batteries Or House Current. 
Winer poet alt tius and your 
Dates go dra Omano Fado! 
Fasngntcomes o De rescue A 
Due si coramed tant cane 
ror porrum owe 
"urs ot moorant AMAA ra 
eran an owe 
fa bet gt rom ts ash A 
2yeergency) a sportag events 
Fog. Sas bs EX 
This Clever Gadget Will 
Tell You How High You Are. 
eer youre eg cross county or 
ign de mountan, bet vi 
"eh you now hgh you are Shows Sev 
on rom ea eo V 00 eet Cone 
mounted 1o eastooad wm se! sng 
ape c ras pre-e screw hes. Also has bun 
Bone Vine ^ Be 32835 WOA SAA Sz 83 


The Chandler Gyroscope — 

A Classic Favorite For 75 Years. 
Demonstrates "gyroscopic nerta" or iity 
in space as frst recorded by Isaac Newton 
An object rotang about a fed ans creates 
2 condition in which the axis holds its 
position wit respect to inertal space, no 
‘matter how the spinning obiects support 
is moved about. Machined. painted and 
Balanoe Mies al by han. Comis win 

iuctons and pedestal W37, 


Mluminating 30; Wap eme AR- 
For Examining Stamps, Coins, elc. 

Our new design improves tis popular 

‘model Cary t wih you everywhere 

measures ony Sa iet Weal oret. | 
Y inspectons Has abun bgt source 
and opes o iet you examine ects 30 
mes actual sze Features a center ocus 
Wheel lor precise one hand operaton 


Build Your Own 2000? Solar Furnace With This 
Fresnel Lass g And Lame The Sun's Rays! 


per inch. measures TOv 
Unmoonted lens comes win 16 page 
book, "fun With Fresnel Lens” Instructions 
inchded on how to bud the 360° stand 


Fingertip Pulse Monitor Tracks 

Cardiac Fitness. It Calculates, | 

Measures And Displays Your Pulse. 

The Puise Tach fingertip heart computer accu- B 

‘ately records what your pulse is dong to in- 

‘ure Pat you get maximum benefit rom exer. 

‘ise without damage from over-txe. 

fon. Is actualy a mero computer hat 

fs on your finger Weighs oniy 

‘an ounce and canbe worn dur- 

ing moe exercises An LCD 
‘splay shows your puse, an — 

auóo beeper iets you isten to your heartbeat rhythm. ifs aiso 

a quartz one hour stopwatch so you can even time your exer 

cise program. Comes complete with long-ite batteries. 

neckace lanyard and insuctons. 548 $30.95 


SEND FOR 


=| FREE 


BERI 
CATALOG 


Thousands of exclusive, unique and exciting values. 
Something educational. Tascinating and seul for 
eren hobbyist. gadgetéer student and educator. 


f 


CE p Phone Orders, Call 


1 (609) 573-6250 


for (609) special treatment 
Use VISA, MasterCard, Diners Club, American Express. 

or Carte Blanche Il anytime, 24 hours a day. 
MOST ORDERS SHIPPED WITHIN 48 HOURS 


No Risk Guarantee! i you are not completely 
inis nal package and we wi 
‘Our 30 day uncondti 


Satisfied with your purchase, return the merchandise 
refund your money in full. We back our products! 


tional guarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co. 


Dept. 2102, W10, Edscorp Bldg. Barrington, NJ 08007 


| Edmund's Famous 
Jumping 4 
Quarters 47+ 
jLeap 3 ( 2 
| Feet Into Vae; 
The Air! 


Full ot fun and surpnses. 

| Simply chick the jump 
ing disc between your 

| fingers. rub tora second. 
lay it on any 


wontbeabetore. ge 

Ss tinkering with ^e, 

‘hem. How does 

‘work? The nickel and 

stainless steel discs 

workonmepnncpeo! 2 

Thermodynamics Heat 40 

(ravbing the discs) makes metal 

expand, à cool surface males it 

contrac. 2 jumping Quarters 
[CES 

Space Shuttle 

Blasts 100 Feet 

Into The Air. 

Using air and water as 

fuel, te Apoll space 

shuttle and booster 

rocket blast olf 10. 

(gether, and at fights 

Peak, shuttle sepa 

‘ates trom rocket and 

Manned recovery cap 

Sue parachutes back 

e made ol 


y 
| 


‘Simple to use just pul! e lever 
Heips promote a cleaner envi- 
ronment and condenses trash 
in your home. No more bulky 

AI stee! mode! 
measures 13Vaa vana Wr Easy | 
to mount Light tan. 


Rete tagy | 
Never Stops 
Drinking! 


Fascinating to watch. Simply | 
duck tne bird's head inio a glass 
of water to begin happy birds 
bobbing motion. Then fhe bird 
tahes over continuously dipping 
into the water fr a drink, 

Wen,T7a 53.95 


1 Edmund Scientific Co. 
|. Dept 2102, W10. Edscorp Biog. 


Barrington, NJ 08007 
METHOD OF PAYMENT: 
Checkenciosed | VISA 
MasterCard 
American Express 


Diners Cb 
Care Blanche 


65 Piece Lab Set Assortment— Special Buy! 
A super bargain every 
‘chemist can use in the 
lab and at home. lis. 
surplus, but brand 
new Gant assortment 
Includes test tubes, 
vals, measuring cups. 
bomes with caps. flasks, beakers, pipettes. squeeze bates 
and more. Assorted sizes and quanhls. W35.414 $34.95 


20" Spy Scope, Fits In The Paim Of 
d! Brings The World 8 Times Closer. 
Perfect for hunters. bird- 
‘watchers, racing and sports 
fans. Youll never miss out 
„on that rare brd sighing 
‘the big pay or Me photo 
tinish again. it measures a 
mere Svaxaxive" weighs 
oniy 2 ounces. Precision in- 
Strument has fuly coated 
'optcs wah fingertip conto 
ves bright. sharp images and is ul seale to resist dust and 
moisture. Nech strap and case included.  WIS68 $34.95 


Digital Thermometer Reads 


%5 How Cold It Is Outside. 


Sensor out the window and close the win- 
cow, Operates on one SV banen, (ot 
indi). Gives readings from [] 
1999F, measures 2x2 

Reg $24.95 W34.005 $19.95 


Our 5 Fi. Inflatable 


| Monsters Are Friendly! 


A tantaste hit at every, 
beach or chis room Easy 
inflated, scientficaly accu. 
ate with detailed anatomy 
and markings. When uly in- 
fated, ey measure up 105 
feet engin aches printed 
in mulple colors on tex 
‘ured, heavy gauge viny, 
Patch kt included, 
a ec 

241 824.95 

Was Aer — 
242 $19.95, 
Fun And intrigu ung vor I Play For Hours. 
il Magnetic Magic Marbles. 
Poe ein ‘geometric pat- 
torns with these fascinating, high impact h 
plastic marbles. Each marble has both a 9p 
Regativeand positive pole A challenge to >) 
your imaginaton. Fun for youngste 
Aus, 100 20 marbles per package 
34,968 (Package of 20) 5349. SW 
W35,054 (Package of 100) $14.95, 


\ a  Multi-Image Fresnel Magnifier 
| ^. Repeats 25 Images At A Glance! 
>)" Oua purpose Fresne contains two tools on 
Sege] large Sx sheet of phable 5mm thick 
» acrylic A2 magnifier hat covers a «6 
Vac eye pc X EO 
‘rough mul.image negative tresnei and 
t J yousee 25 repeat mages ot one scene, Mi 
x fame measures 1⁄4” sq. W36,250 
Easy: 


Read, Giant Thermometer With 12” Dial 
Registers Both High And Low Daily Temperatures. 


This big thermometer has large, bold 
numerals to read the minimum and 


Now You Can Y ing Your Old Home 
Ay Movies And Slides On Television. 


R 


pensive o convert your home movies and 
‘Sides o videotape Just place your movie camera or side pro- 
sector and focus the image onto te min-scren of the Tele-Cine 
Converter Am your video camara into the iens, locus and start 
Técordng. 6Y2x9Yax5" Screen iS 333" 


Wa: 


Ep Dae 


Cara amber 


Bank Number (MasterCard oniy) 


Sensu. 


RUSH FREE 80 PAGE 
FULL COLOR CATALOG 


In NJ AG 6% Sales Tax 
Aag $2 50 fr 
postage and handing 


TOTAL ENCLOSED 


State. Ze. 


— Serving Science Hobbyists Since 1942 — 


FAC TORYEDIREC T 


CLOCKS »* FURNITURE 
$10 


OFF INITIAL 
PURCHASE* 


© Grandfather Clocks 

* Mantel and Wall Clocks 

* Accent Furniture: 
Curio Cabinets, Chests, 
Tables, Chairs, Desks, 
Secretaries...and more! 

* Solid 3/4" hardwoods: 
black walnut, cherry, oak 

* Heirloom quality 

* Solid brass West 
German chiming clock 
movements and dials 

* No woodworking 
experience necessary 


SEND $1 FOR 


Yourself Kits or Completely Assembled and Finished 


* Money back guarantee 
KIT PRICES STARTING AT 


$8950 


*Minimum Order $99.00 


40-PAGE 


FULL-COLOR CATALOG 


id EMPEROR 


ICK COMPANY 


WORLD'S LARGEST MANUFACTURER OF GRANDFATHER CLOCK KITS 
Dept CP-2513, Emperor Industrial Park e Fairhope, Alabama 36532 e Phone 1-205-928-2316 


Lam interested in 
O Do-It- Yourself Kits 
D Finished Clocks 

O Finished Furniture City. 


Name. 
Street. 


State 
(PLEASE PRINT) 


for making Ornamental 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from world's largest 
mold manufacturer. 


P.O. Box S-99 Hickory, NC 28603 


CONCRETE MACHINERY CO., INC. 


MAGNATRAG. 


Bulldozer Kit! 


LOW-COST 


© NEW ENGINE - 
18 hp Twin Cylinder 
© NEW POWER - 
4500 Ibs. Max. Pull 
@ NEW LOADER- 
Lifts 750 Ibs. to 7% ft. 
@ NEW BACKHOE - 
Digs & Loads to 8 ft. 


Catalog — showing 
Magnatrac—Kit 
construction & 
uses 

Plans — for build- 
ing a Magnatrac 
from local ma- 
terials .... $7.00 


pi 
Cedarburg, Wisconsin 53012 


150 | POPULAR SCIENCE 


QUICH-WEDGE 


SCREW-HOLDING SCREWDRIVER 


Drivesscrews — | 
anywhere with 
one hand 


Blades wedge into 
screw slot to hold 
itfirmlyand start it 
at any angle... with 
one hand. 
UNCONDITIONALLY 
GUARANTEED 


Visa/MasterCard No, 


4-PACK with 
FREE RACK 


s14% 


75¢ for shipping) 


Expres 
NAME 

ADDRESS 
OTV/STATEZP 
SIGNATURE 


| 'LOCKSMITHING INSTITUTE 


BE A PROFESSIONAL 


LOC 


Earn money in your, 
spare time or even 
run your own 
locksmith shop! 

Train at home with the origi- 


nal Locksmithing Institute. In x 
as little as 6 months' you can 


lake care of the demand in Ñ 
your community for profes- 4 y 
sional locksmiths. 


Earn while learning, too! 
In a few weeks, you'll have 


the know-how to make mon- a 
ey changing locks, making keys, simple installations, 
Learn by doing 


Locksmithing Institute's tested and proven method 
makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
materials sent to you with the course ... even an elec- 
tric key machine... equipment that you will be using 
in your own locksmith shop. 

Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And, 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
Get the exciting profit facts by mail...no sales- 
man will ever call. Mail the coupon today. 

JF COUPON IS MISSING, WRITE 
LOCKSMITHING INSTITUTE 
1500 Car Drive, Little Falls, N.J. 07424 
Suma ce 7] 

EU 
| !500Cardinal Drive, Little Falls. NJO7424 Dept 111-117 I 
PLEASE RUSH FREE CAREER BROCHURE 
O LOCKSMITHING 
OTHER CAREER COURSES AVAILABLE 


Upholstery D Insurance Adjusting) Conservation 

Legal investigation E Interior Design Ci Draing 

Color TV Electronics Fundamental Automotive 
Biectroncs echan 

Small Engine Burglar and Fire D Bookkeepin 

Mechanics Alarm Systems ` General hecounting 


Airconditioning Refrigeration Heatin 
NAME - Y 


ADDRESS, 


r- 
Ee eum eite 


Cut gas water heating 
costs 8-12% a year! | 


ENERGYS$HAVER water heater control 
electronically senses your demand 
for hot water and eliminates unneces- 
sary heating cycles. You get hot water 
when you want it—at substantial savings. 
Pays for itself in less than 3 years. 
ENERGYSHAVER is ruggedly built 
to outlast your present water heater and 
easily transfers to your next one. 
Maintenance-free operation actually 
increases tank life! 15-minute do-it- 
yourself installation on any gas water 
heater. Comes complete with plug-in 
electric transformer for 300 mA output. | 
Patented and ULL. classified. 
$59.95, plus $3.50 UPS charge, $63.45. 
CA residents add 6/612% sales tax. 
1-year limited warranty. Allow up to 8 weeks 
for delivery. 
For free data sheet, or to place order, write: 


BR LABORATORIES, INC. 


KEDMAN COMPANY. INC. 
P0. Box 25667, Salt Lake City. Utah 84125-0667 
Copyright © 1987 by Kedman Company 


E 


| RPM CN 


PO. Box 1249, Huntington Beach, CA 92647 


Got a Minit? 
Make 
a Button! 


with 


Badge A Minit 
$2695 tt 
In just a "minit" you can enter Pe 


the fast and easy, fun and 
profitable world of button- 
making with Badge-A-Minit 

These 214" plastic coated 
buttons are fun to make, 
fun to wear and easy to 
sell at flea markets, — 
fairs, conventions or 
sporting events. Supply buttons for community events, 
businesses or churches. 

For $26.95 you get a hand held press, a set of 5 
assembly rings and enough designs and metal parts 
1o make 10 buttons. To order additional button parts 
see the catalog included with every order. 

Order today or send for a FREE catalog. Call 
4103 (In IL 815-224-2080) 


‘Badge A Minit, Dept. PS-1187 348 North 20th Ad. 
Box 800, LaSalle, IL 61301, Phone 1-800-223-4103 (In 
IL 815-224-2090) 


E Send me the Badge-A-Mini 
SiS shipping (i res 
C) VISA Master 


ee 


1 


Starter Kit for only $26.95 plus 
1.68 tax) 


Card No, 


Exp. Date 
[© 1 am not ordering now, but please send me a FREE catalog. 


Name 


Address 


City 


State. 


Mason & Sullivan 


Sheath Kit 


Completely pre-cut 
version of the famous 
American pioneer 
knife. The blade is 
polished stainless 
steel, with hard- 
wood handle, 


brass hardware, 
and leather 
sheath. K1112 
Knife Kit 
33.00 


Include $3.50 
shipping & 
handling. 


1-800-227-7418 


C) Send $2.00 to receive our 36 page color catalog. Includes 
kit clocks, weather instruments, ship models, live steam, and 
more. Catalog free with order. 

Send check, M.O. VISA, AE, or MC (card no. and expira- 
tion date). List name of item, part no., price, and shipping 
charge. Mass. residents add 5% sales tax. 

Name. 
Address 
City. 


Mason & Sulvan 
à h 2 IS 


State 
Dept. 1346 
586 Higgins Crowell Rd. 

W. Yarmouth, MA 02673 


Zip. 


“Before enrolling 1 


Be Your Own Boss 


1 checked other courses 
IN YOUR OWN BUSINESS! — ErLULLL M 
tbe professional 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 


.YOU Can Do It, Too! 


"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


locksmiths in my area. 
They all said Foley- 
Belsaw was tops and has 
the most versatile 
Key Machine 
“I always 

wanted to have 
my own business 
and now I do, thanks to Foley-Belsaw.” 


David Fairbrother—Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 


Part Time, Full Time — 


1 opened my own business, spare 
f time, seven months after I enrolled and 
made a profit of $329 for the first week.” 

B. A. Deberry Littleton, Colorado 


Be aLOCKSMITH! 


Get into this booming high-profit business that’s 
—Easy on You! 


No Extra 
Cost 


Easy to learn—Easy to do 
Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crim 
Yet there's only one Locksmith for every 17,000 people! 

Make Up to $26.00 an Hour — even while learning! 
Train FAST at Home! 


You're “in business” ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
E training. Take advantage of today's unprecedented 
rtunities in locksmithing for year-round EXTRA IN- 
OME in spare time — or fulltime in a high-profit busi- 
a of your own. Hundreds we've trained have done 


Included With Your 
Locksmith Training 


BURGLAR 


training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training, 
ADVANCED Locksmit 


g! 
to change combinations, 
and service Safe, Vault 


fascinating ai 
ly profitable work. ^ ^ 


ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 


Ze NO RISK 


it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
PUT will enable you the KEEP THE MONEY 
'OMING IN! Ideal for retirement — good jobs, too. 
SEND FOR EXCITING FACTS—No Obli 
Discover what's in Locksmithing for you — how Foley-Belsaw's 
master-locksmith-approved training can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE. 
PRO KEY 
MACHINE Pp 
KEEP! 
This Pro Key Machine can 
alone add up to $200 a 
month to your income... — 
andit won't costyoua pen: gÊ TRIAL! Pe: 
ny extra with your training. A SS 
y FACTS! rovar * 7) 4a vemm 
Find out all about it! 
Just fill in and mail coupon below (or send post- RUSH — FOLEYBELSAW INSTITUTE 
card) to receive full information and details by 6301 Equitable Rd., Dept. 
return mail. DO IT TODAY. COUPON Kansas City Mo. 64120 
There is NO OBLIGATION and NO SALESMAN Will Call—eve 
RUSH COUPON TODAY eher 
6301 EQUITABLE RD., DEPT. 11288 
| FOR THIS FACT-FILLED KANSAS CITY, MO. 64120 
YES, please send me the FREE booklet that 
| gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
| BOOKLET! and that no salesman will call. 
Tells how you quickly Name. 
train to be your own boss 


in a profitable Sparetime 


or Fulltime business of 
your own PLUS complete 
details on our 30-Day 
NO RISK Trial Offer! 


fam ee eee ee eee eee ee um 3 
NOVEMBER 1987 | 151 


State Zip 


We Won't Be UNDERSOLD 


15 Day Free Trial * 90 Day Immediate Replacement Policy * Free Catalogs 


Call before you order, our prices may be lower * Sale prices expire 11-30-87 


Complete Apple® | Professional IBM^ XT 
Compatible System| Compatible System 


Computer, Drive, Monitor, Printer & Software $ Computer, ^2 Monitor, Printer & Software ' 


FF Price | 


NLQ Printer 


and 
Color Monitor 


List $1228 (Add $35.00 shipping, *) ~ S List $2495 — (Add $35.00 shipping.*) 


* Laser 128K Computer /8 MHz / 512K Super Turbo XT Computer 
Video, parallel & serial ports included No One Sells ock/calendar; Parallel, serial and game ports 
Runs virtually all Apple Il/Ilc/Ile software These Systems * MS DOS 3.2 & G.W. Basic included 

* Hi Res 12" Monochrome Monitor For Less! i-Res 12" Monochrome Monitor 

* Big Blue 812" Printer with interface and paper - ig Blue 82" Printer with interface and paper 

* Software Package: word processor, * Software Package: word processor, 
spreadsheet & data entry spreadsheet & data base 

Apple® is the registered trademark of Apple Computers, Inc. IBMO is the registered trodemark of International Business Machines, Inc. 


New Commodore ^ €128D | 514" Floppy Disk Sale 
System Sale Double-Sided * Double-Density 


Computer, Drive, Monitor & Printer A S L OW A S 
le Pri i 
Sale Price 24°, 
$ pr i each 
} ay checked. (Add $3.00 shipping. *) 
à Pe Lifetime Free Replacement Warranty 


~y Against failure to perform due to faulty materials or workmanship. 
list$825 (Add $30.00 shipping.*) Automatic Dust Remover 


Makes sure dust and dirt are constantly removed during operation. 


The Complete System for *549** Includes: 1 Box of 10 .. ..$ 3.90 (39° each) 
* New C128D Computer with built-in disk drive 1 Box of 50 ... . - $14.50 (29° each) 


*12" Monochrome Monitor with connecting cables 1 Box of 100... . $24.00 (24° each) 
* Big Blue Printer with interface and 2 rolls of paper 
Box of 100 comes without disk sleeves. 


Commodore © is the registered trademark of Commodore Business Machines Paper Economy sleeves ...... 5 


Call (312) 382-5244 < COMPUTER DIRECT 


Top #: Commodore & Atari Bottom #: Apple & IBM '22292 N. Pepper Road 


cen Or (312) 382-5050 mai Barrington, it. 60010 | 


We Won't Be UNDERSOLD 


Ist In Price, 1st In Support, Ist In Warranty 


15 Day Free Trial * 90 Day Immediate Replacement Policy * Free Catalogs 


Call before you order, our prices may be lower * All sale prices expire 11-30-87 


80 Column Printer’ 8" Letter Size 
Dot Matrix No One Sells This 


Heat Transfer 


Big Blue Printer 


T , 

i Üpper Case Printer For Less! 
We Liked this Lower Case 
rinter so much és 

F Ea Bought Out Underline Sale $ 95 
tho Factory Enlarged 

. Affordable List $199 
d » Plus More (Add $7.50 Shipping*) 


This printer was made by Canon 9; for IBM. The Big Blue printer comes ready to hook up to the serial port of the 
IBM (9 PC jr, XT, AT & Compatibles. Plus with our low cost adapter cables you can connect this printer to the 
Apple® II, Ile, IIc and Compatibles, Atari? computers, Commodore ® 64, 128, SX-64, Vic 20, Plus 4, and more. 


Th MAA BEC EAE || 
RS-232 Adapter - Adapter for IBM® PC, AT, XT & Apple® II series RS-232 port. (Specify male or female). .. List $49.95 Sale $19.95 
Apple® Ilce & Laser 128 interface - With printer driver program for graphics and text. ..........00ee eee eee List $49.95 Sale $19.95 
Intelligent Commodore® Interface - Prints graphics and text. Use Print Shop and more. .......-...0.-000055 List $49.95 Sale $19.95 
Intelligent Atari® Interface - (Excludes Atari 1200) Prints graphics and text. Use Print Shop and more. .. List $49.95 Sale $19.95 
Paper ERER uasa noveno sre ane List $19.95 Sale $ 5.95 Single Sheet Paper (Qty. 500)........... List $29.95 Sale $12.95 


1BM. Apple, Canon, Commodore, Atari & Laser are registered trademarks of International Business Machines, Apple Computer, Canon Inc, Commodore Business Machines, Auri Inc, & Video Technologies Respectivel 


AT, " - i IA 
5%" Floppy Disk Sale 24 each $ "1 Box of 100 — $24.00 
[Double-Sided * Double-Density * 100% Certified Paper Economy Sleeves (100) — $5.00 
2 Lj 
| Hi-Speed (160-180 CPS) Printer 


NLQ-180 Printer Near Letter No One Sells This 
Quality Printer For Less! 


Sale$ 1 79° 
Lifetime List $499 


Warranty * (Add $10.00 Shipping*) 


¥ 


=. Near Letter Quality Selectable From Front Panel Controls * High Speed Dot Matrix 
* Letter Quality Modes * 8K Buffer frees up computer 4-times faster * Super Graphics 
* Pica, Elite, Italics, Condensed * Business or Personal * Tractor/Friction * 15 Day Free Trial 
* Lifetime Warranty on Print Head* * 6 Month Immediate Replacement Policy * 


OMPUTER DIRECT (A Division of PROTECTO) 


22292 N. Pepper Rd., Barrington, IL. 60010 
312/382-5050 or 312/382-5244 


We Love Our Customers 


* Illinois residents add 6'4% soles tox. All orders must be in U.S. Dollars. 
We ship to oll points in the U.: 

Please call for charges outside continental U.S. or C.O.D. MAIL ORDERS 
enclose cashier check. money order or personal check. Allow 14 days 
delivery, 2 to 7 for phone orders and 1 doy express mail. Prices and 
availability subject to change without notice. (Monitors only shipped in 


continental U.S.) VISA — MASTERCARD — C.O.D. 


Start your own money making business! 


service and repair 


AT 
BEF LATION! work part time, tuli time right at home- we help you every step of the way. 
No experience necessary. 

You don't need to be a ‘born mechanic’ or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 
are fully illustrated — so clear you can't go wrong. 

We guide you every step 
of the way, including tested 
and proven instructions on 
how to get business, what 
to charge, how to get free 


In just a short time, you can be ready to join 
one of the fastest growing industries in America 
«+» an industry where qualified men are making 
from $25.00 to $30.00 per hour... and that's just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the small en- 
gine industry has grown so 
quickly, an acute shortage of 
qualified Small Engine Pro- 
fessionals exists throughout 
the country. When you see 
how many small engines are advertising, where to get 
in use today, it’s easy to supplies wholesale . . . all 
understand why qualified k ^. the “tricks of the trade’... 
men command such high all the inside facts you 
prices — as much as $49.95 ^ need to assure success right 


for a simple tune-up that from the start. 
dakes leni than an kour. Learn At Home In Your Spare Ti 


65-million small engines 
are in service today! 

That's right — there are over sixty-five million 
2-cycle and 4-cycle small enj in service years experience re- 
across the U.S.A. That's the ial count from pairing small en- 
the Engine Service Assn., and new engines are gines... but repairs 
being built at a rate of one-million per month! were only minor 
With fully accredited and approved Foley-Bel- until I started th 
paw training, you can toon have the skil a Foley-Belsaw Course. 

iowledge to make top money servicing these 
engines. Homeowners and businessmen will Walter H. Strick 
seek you out and pay you well to service and re- Campbell, California 
pair their lawnmowers, tillers, edgers, power 

garden tractors, chain saws, mini-bikes, 
$, snowmobiles the list is almost 


INCREASED INCOME 
“I've had about 8 


With our famous ‘learn-by-doing’ training 
method, you get actual "hands-on' experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand-new 4HP 
engine — alí yours to keep. 


Send Today for FREE facts! 

You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the 
skills you need to increase your income in a 
high-profit, recession-proof business of your 


You odii all this Professional equipment with 
your course, PLUS 4 H.P. Engine. ALL 


YOURS TO KEEP. . . . All at NO EXTRA COST. 


own. 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail, DO IT TODAY! 


FOLEYBELSAW INSTITUTE 


6301 Equitable Rd., Dept. 51298 
Kansas City, Mo. 64120 


No salesman will call 


INSTITUTE 
Rd.. Dept. 51298. 
Kansas City, Mo. 64120 


C YES, please send me the FREE booklet that 

gives full details about starting my own business in 
Small Engine Repair. | understand there is no obligation 
and that no salesman will call. 


NAME. - 


ADDRESS. 


For 
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CREDIT APPLICATION 
TURNED DOWN? 


Try again FREE for a VISA or MasterCard directly 
from our federally-insured bank. Enjoy $500 to 
$5,000 credit with a secured deposit account — 
and there are no fees! 


* No Annual Fees 


* No Agent Fees 

* No Other Fees! 

For your application call today 
1-800-368-8500 


or write now to 
Key Federal Savings Bank 
Box 6056AC /PS, Newark, DE 19714 


* c k PRESENTING + d c 4 


CABLE TV 
EQUIPMENT 


X STARRING. & c 
JERROLD, 
'AND OTHER FAMOUS MANUFACTURERS 


FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL/ WHOLESALE PRICES IN U S 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS. 
FOR FREE CATALOG ONLY 1-800-345-8927 


FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE CO. INC. 
725) RESEDA BD. DEPT 1413. 
RESEDA. CA WIS 


z Kibo BUILD THIS 20 ft’ DOME 
cS FOR LESS THAN $400. 
Use for garage or storage 
plans available 
for 14 up to 50 ft Domes 
For How to... bock send $ 5.to: 
KEY DOME, DEPT.PS 117 
PO. Box 430253 


South Miami, FL 33143. 
us 


@ Times Mirror BDA 
M Magazines 


Effective APRIL 1, 1981 TIMES MIRROR MAGAZINES, INC. 
‘offering all participating retail magazine outlets which 
purchase TIMES MIRROR MAGAZINES, INC. publications 
from authorized suppliers other than TIMES MIRROR 
MAGAZINES, INC. (either directly or through Select 
Magazines, Inc) a display allowance plan in accordance with 
the following conditions: 
'agazine outlet which wishes to pi 
Hlowance plan must anter into a Reta Display 
ith TIMES MIRROR MAGAZINES, INC. 
2. The retailer will receive the display allowance indicated 
for each copy of the following titles sold by the retailer: 


GOLF MAGAZINE (125¢) 
OUTDOOR LIFE (1256) 
E (156) 
POPULAR SCIENCE (156) 
OUTDOORLIFE GUIDES (256) 


3 The retailer must agree to maintain full-cover displays 
ofthe titles selected in a highly visible high traffic area dur- 
ing their entire sales period 

‘Asolthe above date, TIMES MIRROR MAGAZINES, INC. 
willassume the aola responsibly forte administration oí 
the plan, such as, audits, payments, and acceptance andter- 
mination of the Retail Display Agreements. 

5. Claims for display allowances must be submitted to 
TIMES MIRROR MAGAZINES, INC. within 60 days after the 
endof the calendar quarter in which the copies were sold by 
the retailer. 

6. The Retail Display Agreement between TIMES MIRROR 
MAGAZINES, INC. and the retailer will cancel, supersede and 
take the place of all previous agreements between the par- 
ties relating o display al for magazine tities publish- 
ed by TIMES MIRROR MAGAZINES, INC. 

7. Sit daoti Mica pas i tabier ay change ot 
cancellation by TIMES MIRROR MAGAZINES, INC. at any 
time. 

8. TIMES MIRROR MAGAZINES, INC. offers display 
allowances which are practically available on proportionately 
equal terms to al eligible retailers regardless of size. 

‘8. Foradditionali copies ofthe Retail Display 
Agreement, please write to: 


RETAIL DISPLAY MANAGER 
TIMES MIRROR MAGAZINES, INC. 


380 Madison Avenue 
New York, New York 10017 


SMALL ENGINES 

dis hem Seas om em 

UL FREE CATALOG 
DISCOUNT PRICES 
I EA L ENGINI 


F HISTORI 
NON FIRING MODEL GUNS 
Sue! Eul size Zinc aloy, Reals 


LESS ammo. dyes, TREE [t g 
V COLLECTORS ARMOURY 
So Sars Cae 


usMigi 
45 AUTO. 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 


stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


TECHNICAL 


a's 


MELT pp 


Learn how you can turn 
an old pail into a power- 
ful furnace, and melt 
metal with grocery store 
charcoal! Cast works of 
art, machine parts, in- 
ots, etc.! paperback 
rder no. 


CELLULAR TELEPHONES 

#1 BESTSELLING GUIDE 
Selecting a Phone & Carrier: Features 
& Services, Installation, Operating, 
Trouble Shooting, & Transmitting Data 
EASY TO UNDERSTAND » ILLUS. 

160 Pages « Send $10.95 to 
QUANTUM PUBLISHING 


Box 310P Mendocino, CA 95460 
707-937-4488 Visa & Mastercard Accepted 


FREE! How to Offer Your 
Invention for Sale 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


63 $6.95 


Man other books on 


TESLA COILS! 


Page through the private note- 
books ofa builder of lightning bolt 
generators! Incredible diagrams 
and secrets! Rare info! paper 
Order No. 4317 $6. 

Books on perpetual motion, pU 
gravity,energy receivers, 8& more! 


GIANT HOW-TO 
CATALOG! 


Discover rare, top quality paperbacks, textbooks, 
and industrial references on unusual how-to: 
foundry, machine shop, engine repair shortwave 
radio, Tesla, homesteading, survival and much 
more, Send $1.90 $3.00 foreign airmail) for Your 
copy of ourlatest giant catalog listing hundreds of 
unusual technical books. Or get a catalog free 
with your order from this ad. 


HOW TO ORDER 

Send your name, address, a list of books you 
‘want, the total cost of the books, plus 75€ for the 
first book and 25¢ for each additional book for 
shipping and handling. Send check, money order, 
Visa or Mastercard numbers & signature. IL 
residents add 6% sales tax. All books are guaran- 
teed top quality or money back! Order today! 


ing metal! Build a E 


fathe and other tools! 


ALTERNATOR 
sk SECRETS! 


Get thousands of watts 
from a common auto 
alternator! Run 
tools, lights, 
a FAC- DC appliances, 
charge batteries, arc 
weld and more! Get 60 cycle AC from 
common motor. No rewinding! Jam- 
packed booklet 
$3.00 


Order No. 80 

RUN THREE PHASE MOTORS on 
single phase power. Three proven meth- 
ods. No rewinding. Jam-packed booklet 
Order no. 81 $3.00 


Many other books on motor rewinding, 
steam power, gas engines, etc! 


lal Your home 


a Lindsay Publications Inc > 
W PO Box 12-EJ, Bradley IL 60915-0012 = S Today! < 
E Send a catalog! I've enclosed $1.00 ($3.00 foreign airmail 77, MAA 
L| 
[| 
[p 


AN SS 
Send the books I've listed and a free catalog. I've enclosed ^ VN NS 
the cost of the books plus shipping and handling. 


Name = = = 
a 


Quia ——— — — ——— 
ee BEE AUD um 


workshop 
can PAY-OFF 


Right At 
Home. 


Power Feed 
Power Tool. 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 
The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, lanes, molds sepa- 
rately . . . or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 

contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 

ou desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


30-Day FREE Trial! N2 FOR rs 


NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON GUT. pe err 


Kansas City, Mo, 64120 


“pnt | 

Co. RE 

L| e» E cy o?" i 
Kansas Cily, Mo. 64120 


O YES, please send me the FREE Booklet " | 
gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 
for a 30-Day Free Trial right in my own shop. 1 
understand there is No Obligation and that No 


j Salesman will call. 


Mam 
A... 


" 
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Classified Opportunity Mart 


Reach 4.5 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. January Issue Deadline (on sale December 
15) is October 26. Rates: $8.40 per word. Min. ad 10 words. Darker 
type (Bold) words $1.00 per word extra. Display Classified: $467 per 
inch. Payment with order, or charge your Visa, MC, Amer. Exp., or 


Diners Club Account (give # & exp.) Advertisers using box number 
in ad must furnish name & street address for ourrecords.Sendorder + 
& remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 
380 Madison Avenue, New York, NY 10017. For advertising infor- 


mation call 800-445-2714. 


Ernestine Grant, Class Adv. Dir. 


Dorothy Ellis, Sr. Class. Adv. 


DISTRIBUTORS NEEDED 


COOL-TOOLER, INC. 


Exceptional business opportunity becoming 


Bounds fond or 48 12 oz cans approximately 7 cubic 
y Si E li 


vehicle 
M Speci 


jochures 
MIC, Visa, AʻE accepted. (also 
2 vol coolera) 
Cool-Tooler, Inc. Manufacturer 
2906 North Main Street, Crossville, TN 38555 


DISTRIBUTORS NEEDED 
NEW HEAVY DUTY 
AUTOMOBILE FLOOR MATS 
Unlimited Market» Exclusive Territory 


Send $5 for into, confidential pricing & color brochures 
oF call 615-484-4700. M C. Visa, A E accepted 


5 includes both packets upon request 
Cool-Tooler. Inc. 


2906 North Main Street 
Crossville, TN 38555 


AUTOMOBILES 


soo 
SPORTRAN CO. 
J P0. Box 7077S, 


Sanson Guarantees or er Money Back Endicott, NY 13760. 


POR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334. 


MECHANICS-PAINTERS 
SPORTSMAN 


D Now You Can Leam To Make The 
Famous “Pressmans” Hat! Made 
From Ordinary Newspaper! Worn By 
News Paper Press Operators The 
World Over! Easy To Make! 

MeCARROLL Manufacturing [ SEND: CASH «$350. 

168 HilcrestDrwe ` | CHECK e M.O. 
Homestead Park, PA 15120 | COMPLETE PLANS 


AUTOMOTIVE ELECTRICAL CON- 
SULTING SERVICES $20.00. Repair it 
yourself and SAVE $$$$1 7:00AM to 6:00 
PM Saturdays, Sundays. Have Visa, MC, 
pad and pen ready (505) 983-6385. 


1$ It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


WARNING SYSTEMS for 
Motor Vehicles $19.95 Visa/MasterCharge 
free information. Effective ae Equip- 
ment, Box 958, Estes Park, CO 80517, 
(303) 586-4161 


CAJUN CRUISE CONTROL Fits all 
cars, trucks. Easy to use $19.95. Postpaid 
12646 Perkins Road #466, Baton Rouge, 
LA 70810. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: HV Technology, 7505 Barken- 
tine St., Las Vegas, NV 89128. 


ENGINE OVERHAUL KITS: WHOLE- 
SALE CATALOG $2.00. ESG, Dept. PS, 
Box 13053, Lansing, MI 4: 


QUIK LUBE Mobile Business. Free 
Information. Box 200093, Arlington, TX 
76006-0093. 


SUCK 5O ENGINE 
$29.95 + $4.00 Shipping. Satisfaction 
Guaranteed or your Money Back. T & A 
Marketing, 4960 Almaden Expwy, Suite 
175P, San Jose, CA 95118. 


TIE DOWN loads with this NEW attrac- 
tive rail, hook and stretch net system. 
Infinitely adjustable. FREE information. 
KSA Tools Corp. Box 3169, Santa Fe 
Springs, CA 90676. 


Glare Cutter 
Reduce night-driving glare with 


Glare Cutter (patent Pending) 

Glare Cutter can reduce 
glare from oncoming car 
heedights by up to 90% 

when properly positioned 
on the inside of your 
windshield. 

Glare cutter is for peo- 
ple who often drive at night 
and older people who have. 
trouble focusing after look- 
ing into oncoming car's 
headlights. 

To order Glare Cutter, send $12.50 + $2.00 
shipping ($14.50 total) to Steele Plastics Dept. 
S-1 2625 Algonquin Ave., Ashland, KY 41101. To 
order by phone (Visa/MC) call (606) 329-1449. 

Dealer Inquiries welcome. 


SEAT Covers Acrylic All Colors Wash- 
Dry $3995. 337 N. Vineyard 4340, 
Ontario, CA 91764, High Tech, (714) 949- 
8192 


BMW owner, do your own repairs and 
PERFORMANCE improvements. Sen: 
$4.50 for catalog. KARZUNDPARTZ, Bx 
19605, Greensboro, NC 27419. 


ASTRONAUTICS 
AND 


HIGH POWER ROCKET KITS 
“J” power. Catalog: 


MOTORS. "D" thru 
$1.00. High Sierra Rocketry, 1800 Severn 
Drive, Reno, NV 89503. 


30 LEVITATION AMAZING 
DATABASE CATALOG. $1: Rexco, Box 
1258, Berkeley, CA 94701. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
AN EVENING! 


INCREDIBLE true story orbital space 

propulsion patent, 4087064 included. $2. 

Suppressed, 4408 Wildwood, Burnaby 
V5G 2M4. 


PORCELAIN ice Suited Astronaut 
figurine. 4-4 inches high. Decorated in 
gold and silver. Hand crafted. Mounted on 
marble base. Cost $85.00 Canadian funds. 
Money orders only. Emily Ridge, P.O. Box 
2693, Station A Sudbury Ontario, Canada 
P3A 5J2. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water Complete 
plans and booklet. $10.95. Aero-Projects, 

x 5118PS, Clinton, NJ 08809. 


HOVERCRAFT Plans, Parts. Cataloj 
$1.00. Universal, Box 281, Cordova, IL. 
61242 


HOVERCRAFT PLANS AND PUBLICA- 
TIONS, catalog $1.00. Lansing Aero- 
Marine, PO. Box 27655D, Lansing, MI 


AVIATION 


BOOMERANGS... HI-TECH RETURNS! 
Polycarbonate Paxolin. Wood Constructed! 
World's Best! collectible 1ith Annual Cata- 
log. FREE! BoomerangMan, 1806-2 N. 
38th, Monroe, LA 71021-4222. 


HELICOPTER 


SIMPLE, LOW-COST ASSEMBLY 


JET POWER" COLOR VIDEO (VHS) 49.95| 
|130-LB. THRUST JET BLUEPRINTS... 25.00! 
[20-LB. THRUST JET BLUEPRINTS. 
Send for FREE BROCHURES! 
$10.00 — Complete Information Package, 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


ALL TERRAIN VEHICLES 


BUY ONE AND WELL MAKE 
YOU AN EXCLUSIVE DEALER* 


max 
6 wheel drive AT V 


*if the territory still is open. 


Call Toll-Free 1-800-255-2511 | 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


CLASSIC CAR. * 
SECTION 


In the December 
1987 issue. 

Ad Deadline: 
Sept. 25. 

For details call: 
800-445-2714 


“ELECTRICAL SUPPLIES ~ 


ist 1-301-503-8366. 


AMAZING 1791b flying machine 
CLIMBS to 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Easi- 
est, Cheapest way to fly for complete info + 
FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135B, West-Pittston, PA 
18643. (Buy One Be A Dealer If Open.) 
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OATS, INBOARD/OUTBOARD 


MOTORS 


BOAT Plans — Patterns — Kits — Hun- 
s of designs — Sailboats — Power- 
boats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 
[Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 ($4.00 

irmail) — Includes Free “Boatbuilding 
Supplies” catalog. GLEN-L. 9152 Rose- 
crans, Box 1804SP Bellflower, CA 90706. 


BOATS KITS—SAIL —16-30' all trail- 
lgrable molded fiberglass hulls and decks 
ome factory assembled—you install 
factory supplied interior. Save half factory 
built cost. No experience required. FREE 
40 page catalog Dept. AC-117, 
P.O. Box 1398, St. Joseph, MO 64502. 

1(800) Boat Kit; MO: (816) 233-516. 


BOAT KITS - PLANS - PATTERNS - 250 


Designs - 8'/70'- Plywood - Fiberglass - 
Steel - - Cruisers - House- 
boats - Hydroplanes - Runabouts - Duck- 


Boats - Canoes - Kayaks - Dories - Prams - 
SAILBOATS - Daysailers - Trailersailers - 
Multihulls - SUPPLIES - Epoxies - Pol: 
lesters - Cloth - Foam - CATALOG $3. 
(Airmail $5.00) - (Book Amateur Bo: 
uilding $6.00) CLARKCRAFT 16-S Aqua- 
lane, Tonawanda, NY 14150 


EVINRUDE—OTHER BRANDS 1986 
'BARGAINS...All Sizes..$2.00 Handling. 
Scott McCulloch parts...Electra Marine, 

0 Merrick Road, Lynbrook, New York 
156: 


TRAILERS & CAMPERS 


BUILD Your Own—Travel Trailer— 
ith Wheeler—Motorhome— Cam; 
Pickup Cover—Plans—Patterns—Kits— 
Catalog $1 —GLEN-L R-V's, 9152PS Rose- 
erans, Box 1804, Bellflower, CA 90706. 


PLANS & BLUEPRINTS 


ed 

BUILD ROCKING HORSES! Size 25" x 
36", Plan #245 is $8.00. bn 35" x 58", 
[Plan #400 is $10.50, id. NY resi- 
dents add tax. Armor cts, Box 445- 
FC, Bast Northport, NY 11731 


AP-10 PLANER STAND Extensions 

our rollers, portable. Plans $12. Postpaid. 

Round Woodworks, Rt. 4, Box 711, Vashon, 
WA 98070. 


KITES 
| FREE COLOR CATALOG N 
l Choose from over 100 kites. 
Call or write for your catalog today! 
Into The Wind « (303) 449-5356 l 


Mary unusual & innovative designs. 
1408-P Pear! St., Boulder, CO 80302 


|| Oves, senn me A FREE CATALOG I 


[p 


Vues 


TELEPHONE LISTENING DEVICE 


Record téephone conversabons in your tice or 
ome Connects between any casselle or tape 
‘recorder and your telephone ine. Stats avto- 
mancal when phone rs answered Records bot 
sides of conversation Siops recorder when 
phone i hung up. 


‘Super Powerful FM TRANSMITTER 
Many Yves mon powertul man other vansmaters 
Transits up to % mte o any FM rado -Easy 10 
Assemble KA - up o 9V banery (nd mc!) 
For cataog of Transmters, Voce Scrambers and 
ober specaty tems, encise $200 io USI Corp 
(Call 305-725-1000 or send $19.95 + 31.00 
Sipping per item to: USI Corp... PO Box 
PS-2052, Melbourne, FL 32902 COD's OK. 


ES 


MICRO FM TRANSMITTERS, bugging 
gauipment, remote control devices, Cata- 


2.00 (refundable). Epsilon Co., Box 
wists Los Angeles, CA 90027. 


Complete text- 
book. Electroplate metallics - nonmetal- 
lics. $11.95. Details free. Tropic, Box 95E, 
Palm Bay, FL 32906-0095. 

BENCH PRESS LEG LIFT Easily built, 
inexpensive, no special tools needed. Plans 


$2.00. U-Built lucts, R1, Box 217c, 
French Lick, IN 47432. 


USSR uses Tesla's theories 
in modern warfare and 
weather control. 


READ ABOUTITIN: 


"Soviet Scalar 
Electromagnetic 


Weapons" 


‘Send $1,00 lor catalog 
TESLA BOOK CO. 
P.O. Box 1649 
Greenville, TX 75401 


OWN FUELI" And More. Information 
EA Sunrise, Box 11233PS8, Ocala, FL 


SUPPRESSED INVENTIONS. Details 
Mike's, Box 122, San Marcos, CA 92069. 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 


SAWHORSES: Save Space, Instant Set- 

Up, Take-Down. Stores Flat. Plans $4.00. 

K Builders, 14741 62nd Avenue South, 
attle, WA $8188. 


WELDING, SOLDERING 


DILLON TORCH $329 welds, alumin- 
jum stainless. 2120 Main #250, Huntin, 
fon Beach, CA 92648, or call (714) 960. 
0437. MC/Visa. 


BIRDS AND ANIMALS 


> BIRD LOVERS - How to keep your birds 
tails short, prevent feather pulling and 
{keep them occupied. Satisfaction guaran- 
Send $3.00 to: The Bird Man, coward 
rana 10979 Inwood Rd., Sidney, 
B.C., Canada V8L 3X9 "Rights Availabl 


TAXIDERMY 
EXOTIC Insects Worldwide. 64p Catalog 


$2.00. Scientific, POB 307-S, Round Lake, 
Illinois 60073. 


HOUSEHOLD PETS 


NEW Revolutionary Electronic Flea Col- 

ars. Vast Improvement Over Poison Pow- 

rs and Chemicals. Details SASE. 

rcr PO. Box 17043, Toledo, OH 
1 


FURNACE 
GUTSIDE Wood Heater. Factory Direct 


$795.00. 1-800-5-HEATER. Newman & 
Associates, Belleview, MO 6362: 


BURGULAR, FIRE ALARM 


SURPLUS SOLAR CELLS, PANELS, 


magnets, lab chemicals, glassware. 
Robots, lasers. Catalog $1. Applied Photo- 
voltaies, Box 2773, Staunton, VA 24401 


THE NEW SOLAR ELECTRIC HOME: 
The Photovoltaics How-To Handbook, 416 
pages, $18.95. RVers GUIDE TO SOLAR 
BATTERY CHARGING, 176 pages, $12.95. 
aatec publications, Box 7119, Ann Arbor, 
MI 48107. 313 995 1470. 


DO IT YOURSELF 


VOICE Disguiser FM Bugs! SWL 
Active Antenna, Receivers! More! Send 
stamped envelope: XANDI Electronic, Box 
25647, Tempe, AZ 85282. 


HYDROGEN AUTO FUEL FROM 
WATER. Amazing Free Report. Merit 11A, 
Box 5363, Louisville, KY 40205. 


4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314. 


LOG! 80 pages. Order from one expert 
source. America’s largest energy saving 


mail order house! $1.00, postpaid. Solar 
Components, Dept. PS, 88 Pine, Manches- 
ter, NH 03103. 


200 SUPPRESSED INVENTIONS! 
FREE ENERGY, LEVITATION! RARE 
INFO, PLANS: AMAZING 40-PAGE CAT- 
ALOG! $2: INFOLIOS, BOX 1258, 
BERKELEY, CA 94701. 


PVC PIPE FURNITUREPIans, Kits and 
Á plies. Free Brochure. Casual, Box 208- 
wksbury, MA 01876. 


|} 
‘SECURITY GRILLES for Windows and 
Doors. Our patented heavy-duty grilles 
adjust to fit basement and residential win- 
dows. For doors with windows, choose clear 
lycarbonate or expanded metal grilles. 
irect from manufacturer. Call or write for 
free literature: BMS, 1400 Marshall N.E., 
Minneapolis, MN 55413, (612) 379-3000. 


‘THE AMAZING RIELLO 
European high-tech oil burner. Easy to 
install in most oil furnaces-Owners report 
20-50% fuel savings. Order yours now and 
start saving! Model M3 (domestic) only 
$349.00 CLIMATE CONTROL, 1618 Haw- 
thorne, Victoria, B.C. Canada V8N 2M4. 
Credit Card-24hr. (604) 386-4142 


PLANS t mter 
ol Laser 

* RÜBA- Porabie Laser Ray Pistol 20 
* TCC1—3 Separate Tesla Coi Pans io 1 SMEV. 20 
* 1061—in Ray Gun. w 
* GRA1—Graviy Generator 10 
* EML1—Electo Magnet Coi GuvLauncher ....... 6 
KITS 

[mL M enl d 

VWPMSK— Telephone Transmiter 3 mi Range. 


888888 


KEJ 
350 
(C3 250,00 Volt 10-14” Spark Testa Col... 199.50 
imulated Multicolor Laser. EEJ 
S1K— 100.000 Watt Blaster Defense Device... 89.50 
IMTK— 109,000 Volt 20" Affective 
Range Intimidator [Ij 
‘= PSPAK- Time Varant Shock Wave Pistol 59.50 
'GIK Spectacular Plasma Tomado Generator 149.50 
MVPK See in Dark Kit 169.50 
ASSEMBLED 
* PG7OH—Mulicolored Variable Mode 
Plasma Globe 7" 425.00 
* BTC10—-S0,000 Voll Word s Smallest 
CEJ 
2950 
REJ 
29930 
169.50 
74.50 


* Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included free. 
wwith all above orders. 


Please include $3.00 PH on all kits and products plans. 
are postage paid. Send check, MO, VISA, MC in US 
funds. 


INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. PB, AMHERST, NH 03031 


BUILD CONTRACTORS HEAVY DUTY 
10” or 12" TABLE Saw Save $100's Anyone 
Can—Instructions, Plans Send $12.00 To: 
RHHS, PO. Box 335, Starke, FL 32091- 


0335. 


MICRO mods 


more. Send $; 
MICROCOM for catalog 
(REFUNDABLE). Unbeata 
prices. 

£j MICROEOM TECHNOLOGY 


LARGEST SELECTION of how to books. 
FREE CATALOG! Hillversums, 12311 
N.E. Glisan, Dept. 207PS2, Portland, Or 
gon, 97231 


ARROWHEAD Making. Free Informa- 
tion. Commons Crafts, PO. Box 5012-PS, 
Central Point, OR 9750: 


REPAIR YOUR OWN TV... Its Easy. 
Write Research, Rt.3, Box 601BE, Colville, 
WA 99114. 


isy to build tennis ball can- 
non. Blasts ball skyhigh. Lots of fun and 


excitement. For instructions send $2.00. 
"TB. 5463 Blaisdell, Minneapolis, MN 


TOVER AVE., KANNAPOLIS, NC 28081. 
BUILD A CLASSIC CART 


ORDER TODAY 


USE THOSE OLD WHEELS Great Giftl-give a set 
to friends, too 


Detailed plans-Three Versions. 
Materials List 

Easily Built-All Wood 
Dumping Tailgate 4 
32" x 48" Bed e 20" Wheels 
Kids e Gardeners e Campers 
Hunters e Many Uses. 


All will like it! — SEND TO: Unit 
PLANS $10.00 i PO Box 100923. 
Teas Residents ad 8% Sales Tox — Austin, Texas 78716 


ANTI-BUGGING 


DEBUGGING EQUIPMENT THAT IS 
RELIABLE AND EASY TO USE. 


Our products include R.F. (bug) sweeping units O 
pocket-sized bug/tape recorder detectors with silent 
‘vibrating alert D compact, portable voice scramblers. 
for telephonecellular phone, with over 13,000 
selectable codes C) laserimicrowave defeat systema. 
which thwart the use of buried wall mics as well as 
laser beam reflections off windows C For your catalog 
of these and other counter-surveilince devices send 
$200 to: RESEARCH ELECTRONICS, INC, 

1570 Brown Ave., Cookeville, TN 38601 

Phone 615/528-5756 
REI is recognized around the world ss one of the 
ledig manufacturers of counter-meaauree equipment. 


PROJECTION TV... Convert your TV to 
Prciect 7 Foot picture... Results compara- 

le to $2,500 projectors Total cost less than 
$30.00... Plans and 8" Lens $21.95... Ius- 
trated information FREE. Macrocoma-ac, 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24HRS. (215) 
736-3979. 


EQUITY PROTECTION—Buying, sell- 
ing, renting, building. New Property 
Inspection/Evaluation KIT. Details Sasi 
CDC, Suite 58-14, Dept PS2, Andreas, PA 


18211 


NEW! FIVE FOOT LONG 
LAMBORGHINI POSTER! 
State of the Art color! (221/27 x 60°) Introduc 
offer only $6.99 postpaid. Satisfaction Gui 
teed. Send Check or M.O. to Brittany Arts, Dept. 
4B, Box 95956, Hoffman Estates, IL 60195. 


BODY BUILDING 


"can help you 
** add inches to your 
Chest and arms 
* increase 
streng"? 
* build muscle mass 
in just days! 
‘Send for FREE info! 
DASH - PO Box 2888 - Dept. PS117 
"Tusc. AL 35403 1-800-367-9599 
mum mum um NER ER EUR GERE a DN Gd 
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TOOLS & MACHINERY 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 72ND YEAR. Terms 
available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM CORPORATION, 
Dept. 481, 370 Dunlop St. West, Unit 807, 
Barrie, Ontario LAN 5R7, Canada. 


MOTHER NATURE DID HER BEST IN 
THE PACIFIC NORTHWEST. 5 to 100 
acres of nature's best land and homesites. 
Perfect for homesteading, outdoor sports, 
farming, or relaxing. We will finance you! 
‘Try us, Beacon Properties, Inc. 1-800-541- 
0828. In Wa. state: 1-800-572-0930. 


4" METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, " 1 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041, 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, wv 25526 304-562-3538 
Unimat* Compact» Maximat * Maford» Sherline * Atlas» Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


“SHARPENERS REPORT” Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept, PS11, PO. 22559, Minneapolis, MN 
55422. 

BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$ Bea acs Camelot, Dept. 33, Box 

i 


n J.D. . Box 1049, 
Springerville, AZ 85938. 

SUPER plastic hose clamps. Tougher 
than steel, half the price. Free sample. 


RG., PO. 04, Ridge, NY 11386. 


NEW EASY-TO-CLEAN 
MIXING MACHINE 
"PATENTED 
— FEATURING — 
REMOVABLE POLY TUB 
3308 FOR $760 FOR 
IA GU.FT._ sh CU FT, 
(813) 584-8105 


Key Laboratori 
1185 Baskins Rd, Largo, FL 34648. 


Fait 
PREPAID 


SETS START AT $5 


The 
Find out more about this 
versatile quick change 
tool post system. Send 
for a FREE brochure. 


KRF 5,9, 80% 7838, St. Joseph MI 48085 
Ph. 616-429-7050 Made In U.S.A. 


00, 
er 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
hly. 4602 Ethel, Sherman Oaks, 


MONTANA LAND 


20 Acres (or more) starting at $9750. with 
$975. down $128.47/month. Near Beautiful 
Yellowstone Park and National Forests. In the 
heart of trophy eik, deer, moose, antelope and 
turkey hunting, Blue ribbon trout streams. 
Guaranteed Access. INSURED TITLE AND 
WARRANTY DEED. Your Inspection Wel- 
comed. Free Color Brochure. 

Call Today Toll FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N. 7th Ave., 

Dept. PS, P.O. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5469 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
$200 down, $37/month . Trout fishing, backpacking, 
amping. Elk, deer, moose, bear. ADJACENT to National 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 


TITLE, WARRANTY DEED. FREE color brochure, photos, 
‘maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5990. 
‘TREASURE STATE RANCHES 
210 Milwaukee Street, Dept. PS 


Deer Lodge, Montana 59722 - (406) 846-1000. 


NO MONEY DOWN easy step by step 
techniques. $10.00 to: CREATIVE SELL, 
5471 Lake Howell Road, Suite 168, Winter 
Park, FL 32792. 


GOVERNMENT HOMES from $1 (U 
repair). 20 States. Delinquent tax property. 
sssions. 


Call 805-687-6000 Ext. 


FREE catalog - 48 states. VA, HUD 
opportunities. Commercial, mini-farms, 
lakes, ranches, homes. “STROUT”, Box L, 
Scottsdale, Arizona 85252. Advise type 
property desired, state. 


adv. 


HOMES 
FOR SALE 
BY GOV'T 


Reposessed homes from Gov't 
from $1 plus repairs/taxes. 
Available throughout your area 
and around U.S.A. Also Tax 
Properties, Foreclosures, etc 
For information Phone (216) 
453-3000, Ext. H9104 osa mana 


HOME CRAFTSMAN 


SUMP Pumps—Battery Operated— 
Catalog $1.00 Refundable. Residential 
Safety, 600 Cross, Lakewood, NJ 08701 


WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Whirligigs, Jigsawing. 
Catalog $1. 11840 North US. 27, De 
Witt, MI 4! 0. 


MAKE WOODEN TOYS, whirligigs. 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies, Color catalog subscription $1 
(614) 484-4363. Cherry Tree Toys, Bel- 
mont, OH 43718-0369. 


FOR THE HOME 


RADON TESTING SERVICES. 
Approved Radon charcoal detectors are 
available at $19.95 from the TEQ CORP. 
Box 570 Wilkes Barre, PA 18703. TEQ 
CORP has met the most recent radon mea- 
surement proficiency program of the U.S. 
Environmental Protection Agency in four 
testing methods. Inquiries 717-825-3939. 


FRIEND OR FOE 


in the spotlight... instantly! This smart lighting 
system's infrared sensors guard your yard and 


in temperature patterns and instanly floods the 
area with bright light. It guides your guests to your 
door and scares away would-be prowlers. 
Its energy-efficient & ULL fisted. $60.00 Postage induded. 
1 Year Guarantee, Cal or write for your tee catalog. 
(402) 554-0383 Orders call tol fee 1-800-624-1150 
United Imports & U.S. Mig. 
6846 Pacific St. Omaha, NE. 68106 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy 
of "The Psychology of Purity & Chas- 
tity” to: Schizophrenics international, 
RO. Box 50456, Ft. Worth, TX 76105 


| MILLER SOUTHWEST 
ENTERPRISES: 


San Anti, Tess 7285 


STICK A SPARE KEY ANYWHERE! 
Sana $100 and ona 22e poste taro tr each 
Wd Saison tor tnd der sce fore rcge 


DON'T understand Income Tax 
Changes? Feel you might need help? 
Details $3.00. Hale, 3817 Atlantic 4125, 
Long Beach, CA 90807. 


ADD 5 IMPORTANT FEATURES to your 
home TELEPHONE. SASE. 805-583-4272. 
B&M Engineering, Box 823, Simi Valley, 
CA 93062. 


WITCHCRA 


HARNESS ITS POWERS. 
Understand the old Religion 

The Force and the consensus 

reality Gavin & Yvonne Box 1502PS 
Newbern NC 28560 


FREE COSTUME CATALOG nta 
Claus, Halloween, Easter, Animal Cos- 
tumes, Masks, Hair Goods, Hats, Make- 
up, Accessories. O'Byrne Costumes, 8015S 
Castor Avenue, Philadelphia, PA 19152, 
(215) 342-2808. 


"EASY" BUDGET Guaranteed to save 
your money for paying bills on time. Send 

.00. Leopard, 12517 Holt-Kay Drive, 
Midland, NC 28107 


HOPE For Adults raised by alcoholics. 
Sample newsletter $1.00. ACAP, Box 3192, 
Boise, ID 83703. 


6% LOANS and forgotten dividend dol- 
lars. For pamphlet Money From Home 
$4.00 U.S. to: W.H. McLennan, M.PO. Box 
2202, Niagara Falls, NY 14302. 


HOW to lose weight, improve your fig- 
ure. Everything you need $3.00. Pearl 
Johnson Co. 450 N. Royal , Poinciana Blvd, 
Suite C-5, Miami Springs, FL 33166. 


MICRO-SHAVER small as a disposable 


lighter! MEW, hightech design, Free 
details: Bay City Enterprises Ltd., 210 
Fifth Ave., New York, NY 10010. 


INCREDIBLE OFFER BY DELTA TECH 
Look Under Miscellanous Category. 


LEARN Keyboards, Guitar, fast! song- 
writers CHORDING GUIDE. Com 
hundreds beautiful melodies automati- 
cally. Complete kit $21.95. Infopak $2.00 
refundable. Peter Horsley Publications, 
115 Riverbirch Cres. SE, Calgary AB Can- 
ada T2C OBS. 


CHRISTMAS GIFTS OF HEALTH FLU- 
ORESCENT NO SMOKING SLOGAN 
DOOR/WINDOW STICKERS $1.00. Mit- 
chellp, 5876 Althea, Charleston, South 
Carolina 29406. 


MISCELLANEOUS 


SELF-DEFENSE 


SPICE SACHETS of assorted fragrances 
in handsome decorative basket. $9.95. 
Morning Mailcall, Box 822323, Dallas, TX 
75231 


“FUN & NIFTY” Gifts. Send $1.00 for 
catalog. Dept. 10, 1216 N. Araphoe, Ama- 
illo, TX 79107. 


PRINTING SERVICES 


FREE 16 pg Printing Price List, 1 to 5 
colors, sheets to catalogues. Copen Press, 
100PS Berriman St., Brooklyn, NY 11208. 


PLASTICS 


CASTOLITE Liquid Resins and Molding 
Supplies to cast, embed, coat, fiberglass, 
repair and reproduce; in industry, labora- 
tories, craft work. Catalog $2.00. CASTOL- 
ITE, Dept. 87P/PS, Box 391, Woodstock, I 
60088. 


PERSONAL 


-Yohimbine, Pau D'Arco, Fever- 
Few. Catalog $1.00 (refundable) Jude 
Herbs, Box 563PS, Huntington Station, 
NY 11746. 


COLLEGE DEGREES. High School 
Diplomas. Authentic looking. Free Cata- 
log. National Certificate, Dept. PS-1204 
210 5th Avenue, New York, 10010 (718) 
768-6803 Ext, 100. (24 Hours). 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equi 
ment, Minibikes, Karts, Chainsaws, Small 
Engines. Quality products, Send $3.00 for 
full line catalog. GRP Parts, PO. Box 
45245, Dept. S, Somerville, MA 02145 


400,000 BARGAINS Below Whole- 
sale! "Many Free! — Liquidations.... 
Closeouts! . .. Job Lots... Single Samples. 
Free details, Worldwide Bargainhunters. 

Holland, MI 49422. 


directories, 
20,000 free 

$1.00. Mei 
Merrick, NY 11566. 


FREE BELOW WHOLESALE CATA- 
LOGS—15,000 Pages! 500,000 Amazing 


Listing supplie 
ucts. Buy Direct. Information 
rrick Distributing, Box 274P, 


Bargains. "Photographed! Informatio 
Intercontinental, Box 18628, San Antonio, 
‘Texas 78218-0628. 


IMPORT DIRECT! Easy! 


Samples! 
Details. SP), 


"larksville, 


PRODUCTS 
HongKong, and The Philippines. 


21241 from Taiwan, 
Dirt 
prices, FREE DETAILS. Write: Hill- 


x 1364-A2, Chula Vista, CA 92012- 


cheaj 
top, 
1364. 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
Taped Bible Cassettes. Details $2.00. Brid- 
ges, Box 5460, Hollywood, FL 33083. ~ 


PUBLISH Your Book! Join our success- 
ful authors. All subjects invited. Publicity, 
advertising, beautiful books. Send for fact- 
filled booklet and free manuscript report. 
Carlton Press, Dept. PS, 11 West 32 Street, 
New York 10001. 


- Handbook for 
Walla 


TEACHER TRICKS 
teachers. $5.00. 1909 Sunset Dr., 
Walla, WA 99362. 7 o 


INDEXES io POPULAR SCIENCE 
available: For any year back to 1972 (thru 
1986). Individual index $1.75, any five for 
$5. Send to: POPULAR E 


INDEXES, Box 2017, Latham, NY 12111. 


LITTLE KNOWN CATALOGS. Get these 
150 free. Details SASE. WritIdea, PO. Box 
6002PS, Raleigh, NC 27628-6002. 


INTERESTED in contacting spirit- 
guides, astral travel, and ESP? Learn the 
truth. This book gives you the steps to 
immortal power. Send $50.00 M.O. or cash- 
iers check to: Robert R. Larson, Box 704, 
Wauconda, IL 60084. 


SAVE 25% 50,000 + Titles Available $3 
Catalog, Paperback Alliance, Box 301204, 
Portland, OR 97230. 


EASY Cookbook For Singles Or Ne 
lyweds. $6.95. 215 West Ist, Suite 105- 
‘Tustin, CA 92680. 
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BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 

ig Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


st00 POUND From “Junked” Tires! 
‘Send Stamp), LaVallees, Fountain, FL. 
438. 


||_IMPORT-Export opportunity, profitable 
"world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
wary. Free Report, Mellinger, Dept. A269C, 
Woodland Hills, California 91367. 


21,241 PRODUCTS from Taiwan, 
HongKong, and The Philippines. Dirt 
cheap prices. FREE DETAILS. Write: Hill- 
top, Box 1364-P3, Chula Vista, CA 92012- 
1364. 


22791LLC), Tampa, FL 33622. 


PIANO TUNING PAYS: Learn with 
approved home study course. Diploma 
granted. American Tuning School, 17050 
‘Telfer Dr., Morgan Hill, CA 95037. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, 
Madison Hgts., MI 48071. 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303) 674-8155. 


MAKE BIG MONEY writing. selling 
SIMPLE information. Guaranteed. Book- 
let 50¢. Unique Booklets, Box 2445, Port 
Hardy, BC, VON-2PO, Canada. 


KISS THE BOSS GOODBYE!!! 
Get Rich. Home Business. Free Details. 
Broadmoor Enterprises, 1215 E. Broad- 
moor, Loveland, CO 80537 


Mailorder 


Exciting, Hour Cas 
No. Hollywood, CA 9160 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 577 


Moneymaking Plan. vi 
McDowell, N, Box 5529 Diamond Bar, CA 


(F LEARN MIRROR RESILVERING, Free 
Information, Silvercraft, Box 127, Lans- 
downe, PA 19050. 


REPAIR HYDRAULIC JACKS— Free 
"letails, Hydraulic Parts. Supply. Dept. S, 
adox 4157, Brownsville, TX 785 


RECYCLE METALS. NO, NOT BEER 

CANS! Easy $458 weekly! Free informa- 

| tion, Hornsby's, Box 1214, Franklin, TN 
' 39065-1214. 

MAKE HOMEMADE BOOKLETS. FVE 

EARNED $187,000 WITH MINE. MONEY 

| EVER STOPS! Free information: Dasher, 

(RO. Box 1039, Gatlinburg, TN 377: 


,' ADVERTISE free in 507 Magazines. 
Directory, Box 11W, Atlanta, GA 


S 


30301. 


|) MECHANICALLY inclined individuals 
disiting, High Weekly Profits operating 
||$inall Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
"ton Lith, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 

(Huge Demand), Revealing Proof 50e 

(Refundable), Woodwins, Bridgewater, MA 
02324. 


| ies— inexpensive, pleasant, 
information, Planter's, Box 1214, Franklin, 
TN 37065-1214 

ja SPARE time fortune in Vinyl Repai 
Huge demand creates exceptional profi 
[We supply everything. Details free. VIP. 


12036 Montrose, Chicago 60618. 

|, S990, weekly mailorder., Immediate 
lopportunity. No obligation. Enterprise, 210 
Welch-PS; Ames, IA 50010. 


, SCREEN Print 
‘kits. Free Details. 
, (LLC), Tampa, FL 


| | 2 MAKE BIG MONEY REPAIRING WIND- 
|SHIELDS, & Plate Glass! Up to $60,000 
early! Call TOLL-FREE for Valuable 
E report. 800-322597. Glas- 
Weld Systems, Box 5755-C11, Bend, OR 
197708. 


| $40 - $108/hour. Restore Damaged 
Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
immediately Free Information. RENEW, 


RO. Box 9900-88. Vancouver, WA 98 
PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, 
‘Details. Gold, POB 24986 (LLC), Tampa, 
FL 33 
* MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnymans—PS711, Box 250, 
Alexandria Bay, NY 13607. 


GET RICHI! Secret law smashes debts 
cash credit! Details FREEM Wealth- 
Box 4036, Pompano, FL 33063. 


| GET RICH using OTHER PEOPLE'S 
MONEY! Unique-—amazing business! 
Details FREE! Finance-S, Box 4605, Mar- 
gate, FL 33063. 

! $25,000 LOANS INTEREST FREE! 
‘Secret Federal law WIPES OUT PESTS! 
Details FREE Moneywise-S, Box 636679, 
rgate, FI 
LEARN Piano Tunin 


Empire School, Box 10141 
33468-1014. 


ig Profits! 
Jupiter. FL 


RECONDITION BATTERIES. Easily 

Earn Hundreds Weekly. Untold Secrets. 

Free Information, Battery Outlet, Box 
Hickory, NC 28603. 


NEW PRODUCTS NEWSLETTER. 
Exclusive opportunities. Free information 
International, Box 63 Newark, NJ 
07101. 


LITTLEXNOWN SECRET REVEALED" 
Buy Dirt Ci É 


in narcotics raids — 
p= Resell at Big Profita! 
Tits MARGEL Dept E6 
Aoi! ; 

M M 


MAKE Rubber Stamps. Highly Profit- 
able Busine: 


s. Free Details. Stamper, POB 
‘Tampa, FL 33 


LEARN Gold, Silver Scrap Recycling 
Business. Free’ Information: Recycling, 
Box 11216PS, Reno, NV 89510-1216. 


TAKE Catalog Orders. We drop-ship 
2955 best-selling specialty products. Low- 
est below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Free Book. SMC, 9401 De Soto Ave.. 
Dept. 28-83, Chatsworth, CA 9} 9 


FREE REPORT on owning 
vending business. High profits 
PO. Box 5473, Pawtucket, RI 


$4,000 CASH IN 48 HOURS! Outra- 
is profits. Not MLM, mail-order. New - 
Jnique - Guaranteed! Free details: WMC. 
Box 30169-C, San Bernardino, CA 92413. 


14,947 HONG KONG, 
PRODUCTS CHEAP Small lot 
samples free. Harbor, Box 17 
Yuba City, CA 95992. 


PROJECTION TV.. Make $$$ assem- 
bling Projectors.. Easy.. Results compara- 
ble to $2,500 projectors.. Total cost less 
than $30.00.. PLANS, 8” LENS & Dealers 
Information $20.50.. Illustrated informa. 
tion FREE.. Macrocoma-acx, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24 HRS. (215) 736-2880. 


$24,000 IN YOUR BACKYARD. a 
time growing profitable specialty plants. 
Easy—start with $50. Free information. 
Homestead Growers, Box 988-PS, Friday 
Harbor, WA 98250. 


MAKE $7,000 monthly as Loan Broker 
without investmenvexperience. Financial 
#PB-9, Box 4309, West Covina, CA 91791 


WRITE SIMPLE REPORTS. Earn 
$3,000 monthly! Details: Hartwick House, 
Box 348, Port Orford, OR 97465. 


START Wholesaling from scratch 
Dropship! Imports! Freebies! Samples! 
Catalog $1.00. JB Products, Box 41429 (SC 
711), Chicago, IL 60641-04; 


BE INDEPENDENT, MANAGE YOUR 
OWN SUCCESSFUL BUSINESS. For 
free information, write: A&O Distributors, 
PO. Box 375, Springdale, AR 72765. 


$300 Extra—Or More— 
By Mail! Now Rush Self- 
Addressed Envelope for Document: CM/ 
NA-PSC. Main POLB7730, Rockford, IL 
126. 


EARNINGS Unlimited! Mail Our Bur- 
lar Alarm Advertisements From Home! 
{BM Merchandising, Box 59314, Chicago. 
IL 60659. 


HIGH PROFITS! New ground floor 
opportunity. Free details! 113 Woodlawn, 
POB 1663-207, Mattoon, IL 61938. 


EAS¥CAD, Learn about computer- 
aided-Drafting. Free information. CAD- 
TECH INC. Dept. PS1187, 31 Oneida 
Street, Pawtucket, RI 02860. 


CAMERA OWNERS! Earn Money! 
National, Box 32123W, Detroit, MI 48232. 


GOOD INCOME working with mail 
from home! Experience unnecessary! 
Details, send self-addressed, stamped 
envelope. Kinder, Box 709-PS, Owatonna, 
MN 55060. 


HOMEMAKERS, RETIREES or DISA- 
BLED. Second income, Free information. 
T D CRANE, PO 196, Berrien Springs, 
MI 49103 


ALUMINUM SCRAPERS—SO TIMES 
MORE PROFIT possible—Details: Indus- 
trial—PS711, Box 127, Alexandria Bay, 
New York 13607. 


MAILORDER OPPORTUNITY: Start 
profitable home business without experi- 
ence or capital. Write for free book, plus 

s. Mail Order Associates, Inc., Dept. 


MOBILITY AND FREEDOM Are yours 
when you learn Carpet cleaning. Start any- 
where under $150. I'll tell you how. 
Finance a vacation or build your own 
profitable company, Quick start instruc- 
tion $19.95 moneyback guarantee. Send 
for details. Mobility, S308, 2001E. Green- 
ville St., Anderson, SC 29621 


MY first $47 ad earned $1,092.27— Yours 
could too! Write: Classified Profits— 
PS711, Box 250, Alexandria Bay, New 
York 13607. 


TRAVEL FREE and EARN $1,000'S 
FREE Information Guaranteed! 
-PS9, East 2747 46th, Spokane, WA 


SAVE STEPS! 

«NEG NUTS NO TOOLS —À 

SE UT URP DES me n 
Etui 
HE QLALE ELE Ld 
Soares 


LOUNGES Bars Sell Service With 
Repeat Item. Free Samples Details Send 
$1.00 Cover Postage Handling. Megap, 
PO. Box 1853, Seffner, FL 33584 


14445-0005. 


PROFITS WHILE SLEEPING. For a fab- 
ulous income at minimal investment call 
collect or write to our International Head 
Office at: Machine-O-Matic Limited, 51 
Bertrand Ave., Department PS-11, Scar- 
borough, Ontario, Canada M1L 4P3,. Tele- 
phone No. (416) 750-4900, 


MAKE MONEY WITH YOUR CAR! Start 
your own business. Complete details— 
$3.00, Ideal Gifts Company, Box 410C, 
Janesville, MN 56048. 


MAKE $1,000" IN DAYS. Import- 
Export. Complete report-$2: Wayne Neate, 
519 E-Griggs Avenue, Las Cruces, 
NM88001 


PUBLISH, PROMOTE AND 
MARKET BOOKS BY MAIL! 
My course includes words of wisdot 
rom tour 

You've see 
tions They Well you ho 
factors responsivi for ive success 
Wate Today for FREE DETAILS! 


PREMIUM PUBLISHING 


STARTING YOUR OWN SUCCESSFUL 
BUSINESS. FREE Subscription to Oppor- 


tunity Magazine tells how. Write Opportu- 
nity, Dept. L10, 6 N, Michigan, Chicago, Il 
2 


FIND ABANDONED PROPERTY 
WORTH MILLIONS. Secrets. revealed. 
Free Information. Merit B11, Box 5363, 
Louisville, KY 40: 


EARN BIG MONEY PROCESSING 
MAIL 1-800-323-6033 EXTENSION 30 


FREE “How to Profit by Mail" Newslet- 
ter. Image, 2458 Lomita #112-PS11, 
Lomita, CA 90717. 


"HOW TO RUN A SUCCESSFUL 
SMALL BUSINESS.” — CONTACT 
GEORGE WOLF, RO. Box 345, Lans- 
dale, PA 19446. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 
Build the best gant screen projection TV for home or high 
Droft with lenses and screens utilized by SONY, ZENITH, 
SYLVANIA, and MAGNAVOX! Simpie construction! iustrated 
information and complete parts catalog $2.00.. Money 
back guarantee! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


WANTED to 
sell grandfather clocks in local areas. Very 
high profit. Company Drop-ships to cus- 
tomers. Small secured investment. Herb, 
President Clocks, Box 987, Fairhope, AL 
36532. (205) 928-5305. 


CASH AND SUCCESS is yours, with 
the Import Export Guide. Send $5.00 today 
to: G.L. Associates, 29 Aldersbrook Cr. 
London, Ont., Canada N6G 3E1. 


FREE! Start your own homebased Manu- 
facturing Company. Many affordable 
opportunities. (Turn sparetime into life- 
time Success.) Write: OwenCorp, 771PS, 
Battle Ground, Washington 98604. 


$1000's WEEKLY mailing. Free infor- 
mation. Stamped envelope: Progress, Box 
93248, Los Angeles, CA 90093. 


GET RICH AT HOME! Brand-new with 
exhaustively documented proof: Pittman 
Publication Dept. PS117. 1941 North- 
lake Dr., Garland, TX 75040. 


j| BEST HOME BUSINESSES. 
Investment from $15.00 to $1,300.00 free 
details: Save On Prints Int'l, 11411-111A 
Ave, Edmonton, Alta, T5G OE9 Canada. 


PERSONAL COMPUTER OWNERS 
CAN EARN $1000 to $5000 monthly ofler- 
ing simple services part time. Free list of 
100 services. Write: A.M.L.C., Box 60369, 
San Diego, CA 92106. 


SKYLIGHTS: Make 1000s installing 
‘one of most popular home improvements. 
Video Shows How. VHS $23.00. R-K Build- 
ers, 14741 62nd Avenue South, Seattle, 
WA 98188. 


$93,000 In 28 Days! Amazing Book 
Shows How. FREE DETAILS. SRSALES, 
22682B Modesto, Mission Viejo, CA 92691 


START your own business. One book 
tells how. Free details. Opportunities 
Unlimited, P.O. Box 15009, Santa Fe, NM 
87506. 


DRIVE FOR DOLLARS. . . $40,000 part- 
time with rented van. Hot, new specialized 
shuttle service. Market ripe for easy start. 
Write: Vango POB 219, Paradise, TX 
76073 


HOW To Start And Operate Your Own 
Profitable Business At Home. Write Today. 
Norwoods Publishing, 6815-216 Remmet 
Ave., Canoga Park CA 9130: 


ANTIQUES 


ANTIQUE APPARATUS RESTORA- 
TION. Repair and or Replacement Parts. 
‘Toys to Tractors. (915) 366-1000. PSM Co., 
2424 W 46, Odessa, TX 79764. 
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through! A set of unique 
condition dogs incredibly 
the palm of the hand. Near 
hypnotic control, even at e distance. No leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches. 
direct to the dog's mind. Renders bodily paintraining 
obsolete, Safer. Kind, Yet, more powerful! Dogs 
simply don’t fight it. Tunes makes them want 
to please you. Unequaled loyalty-bonding, Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands. 


From $25 to $175 FREE catalog 


DOG-MASTER SYSTEMS 
4117 Wilshire, Box 250, Agoura Hills, CA 91301 


A Division of Environmental Research Labs Copyright < 1986 


BETTER HEALTH 


HEART ATTACK 


FREE REPORT. | survived heart attack. Quit 
doctors. Used 90+ day painless technique. Cancel- 
led surgery Tossed out pls Ended discomiort 
Feel & ook younger. Regained heal La 
doctors & pills. | am a new man. Helping o 

Free proot-SEND NO MONEY--onh 
address! Suviak 20 Box 3256, 

4. 


name and 
ustin Texas 


RADIOACTIVE 
RADON GAS 
COULD BE 


aM KILLING 
~ = YOU! 
RADON GAS DETECTOR 


Cancer causing Radon is tor eal — see Popular Science 
Sept, 'B7, Radon seeps into your homes, collects in 
deadiy concentrations & is now #2 cause of Lung 
Cancer. Test home with RADTRAK Radon Detectors 
1) QUICK SCREEN ($2495), five day test tels FAST 
if Radon contamination is present, and 2) ALPHA 
TRACK ($3995). a super sophisticated three-month 
test for peace of mind only long term testing gives 
SAVE: Order both for $5995 No omer costs, Each kit 
gomes complete wi detector & postage pad mailer 
Send to RADTRAK & in FIVE days youll have 
confidential computer analysis of Radon contamnation 
30+ years in professional radiation detecting now 
valable to homeowners in EASY & INEXPENSIVE iis 
We pay shipping. Order from 

GUARDIAN COLLECTION, Dept, PS1). Caller Box 
418310, Kansas City, MO 64141 MC/Visa & COD TOLL 
FREE (800) 821-5157 


Lila™ TONGUE CLEANER 


THE PREVENTIVE DENTISTRY TOOL 


© Provents dental 
plaque. Cuts 
dentist's bilis. 


© Freshens breath 


© Time proven tool. 
Used 2000 years 


© Lifetime stainless 


THE REAL TRUTH ABOUT BAD BREATH AND CAVITIES: 
Your tongue traps food particles. They decompose 
lo cause bad breath. They combine with saliva and 
bacteria o form plaque—a major cause of cavities 
The LILA Tongue Cleaner is a simple age-old device 
that takes plaque off your tongue, so it stays off your 
teeth and does it safely, quickly and with remarkable. 
ease. Even occasional use will grlity you. Used in 
ancient Rome and now very common in the Orient 
ware doctor and dentists preter a tongue cleaner 
K i za is just catching u 

dote i beck guarantee. iP 
O 1 tor $6.95 
E 2 for $9.95 


VENK ENTERPRISES INC 


ENJOY HEARING 


All-in-the-ear Hearing Aid! Nothing 
over, under or behind the ear . . 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 


or call 24 hrs./day 
1-800-321-5400 
BETTER HEARING 
Box 569-711C Brookport, IL 62910 


STOP SMOKING instructional MAN- 
UAL.Send$2.00.SMOKERS; 
310 Oak Glen Cir, Johnson Cit; 


Eyeglasses Catalog, 4712 
"N" #160, 60. B 


irooklyn, NY 11234. 


3700 Carlyle Close 4850, 


Mobile, AL 

LOSE WEIGHT/STOP SMOKING! Per- 
manently, Safely, Today! Free Brochure. 
Hypnotherapy Institute Box 188PS Mt 
Pocono, Pennsylvania 18344. 

CARBON Monoxid: fects health, even 
kills. New product gives annual protection 
for $10.00. Send check, MO, Visa, MC to: 
QGI, 11211-D Sorrento Valley Road, San 
Diego, CA 92121 


HEARING AIDS 


HUGE SAVINGS. Elimi: e dealer 
markup. Free Trial. Batteries wholesale 
‘Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


Q HEARING AIDS 
PRICE CATALOG FREE! 


SUPER SAVINGS! Newest. Finest. All 

Yes, Buy DIRECT & save up to HALE! 
salesmen. Sold by AIF MAIL on HOME 

V TRIAL. FREE Catalog. Write 

VOCE 9590 L ingdon Ave., 
ept 1 at 

M Sepulveda, Cal. 91343 


HOBBIES & COLLECTION 


iption $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 


aot gni 
s. books, supplies. 
suedes, exotics. Belt, wallet, mocca 
and more. Low prices, quantity discounts. 
Send $1.00 pstg/hdlg: Tandy Leather Com- 
n Dept PS1187t 
jorth, TX 76113. 


Cars & buggies 

* General hobbies 

* Ready-to-go boats & planes 

Science equipment i 

Trains 

Top quality, name brand items, from mail 
order specialists for over 14 years. 


<® send $1.00 To: 


Mahwah, N.J. 07430 


ested? Video of information, flying. $19.95. 
PP. Yarnold Hobbies, Box 1330, Canadian, 
Texas 79014. 


SATELLITE TV 
JIPMENT 


JERROLD (*450* DRZIN, DRZID, DRZ), 
SB-3, HAMLIN, OAK N-12, M-35-B, MAG- 
NAVOX, SCIENTIFIC ATLANTA, ZENITH, 
AND MORE. (QUANTITY DISCOUNTS) 
60 DAY WARRANTY. FOR FAST SERV- 


ICE C.O.D. ORDERS ACCEPTED. SEND 
S.AS.E. (60 CENTS POSTAGE) OR CALL 
FOR INFO. (312) 658-6251 


CHANNELS UNLIMITED 
214 N. MAIN STREET 
ALGONQUIN, IL 60102 


NO ILLINOIS ORDERS ACCEPTED 


DESCRAMBLER: Build your own inde- 
pendent Videocipher II descrambler & 
receive free Satellite TV pictures. Simple 
complete instructions & circuit board 

$40.00 (US) to - C.A. Comeau, Box 
1327, Halifax North, N.S., Canada B3K 
5H4 


VIDEO 


Multi-Channel Microwave 
T.V. Receivers 


19270m Parabolic Dish aes an 
LIFETIME WARRANTY 

Complete System $8985 iShopng nc | 
‘epkement congeners 
per hepa Avatübie 


KSSEICTIONCS Cal now lor same 
Pa bor dag? 


Fromm nr tsosr moel ee 


For Dealer Rates Cal 2 88-400. 


VISA/MC/COD 


VIDEO MOVIES. Bargains! Giant cata- 
log-directory $3.00. Tower, Dunkirk, MD. 
20754-0213. 


WIRELESS CAMCORDER allows mon- 
itoring live or recorded image on any 
nearby TV without wires! Details, $1.00 
The Video Transfer, 89-L Danbury Road, 
Ridgefield, CT 06877. 


CABLE TV CONVERTERS. 
Zenith Flash, Scientific 
Jerrold, Oak, Zenith, Hamlin 
others. "NE' VIDEO HOPPER “The 
Copy Killer". Visa, M/C & AMEX 
1-800-826-7623. B&B Inc., 10517 
Upton Circle, Bloomington, MN 55431 


UNIQUE video film supose FREE cat- 
23; 


NEW 
Atlanta, 
Many 


alog. Superior Pi: Franklin Bldg., 
Suite 473, Chicago IL 60606. 
RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224PS, Denver, CO 
80219. 


SATELLITE & 
CABLE T.V. 


DISTRIBUTORS 
5078 SO. 108th 


SUITE 4333 DEPT. PS 
OMAHA,NE 68137 


TO ORDER CALL: 


800-435-7057 


402-330-7673 9l 


RECORDS, TAPES, ETC. 


ELVIS PRESLEY. 60 songs. 3 cassettes. 
$19.95. Tower, Dunkirk, MD 20754-0213. 


BUSINESS SERVICE 


iere MARKETABLE AND PROFITABLE 

QU? We offer guidance and assistance. 

Call or write now for a brochure of our 
services. 

NEW PRODUCTS MARKETING, INC. 
9700 North 91st Street Suite C232 
Scottsdale, Arizona 85258 
1-800-NHU-IDEA 
1-602-860-0101 


ELECTRONICS, STEREO HI FI 


RARE Records, AI] Kinds, Free List. Beti 
te's. PO. Box 6453, Louisville, KY 4020 


CABLE EQUIPMENT 


(CABLE TV SECRETS - the outlaw publi, 
cation the cable companies tried to ban 
HBO, Movie Channel, Showtime, Des 
cramblers, Converters, ete. Suppliers lis 
included. $8.95. Cable Facts, Box 711-PS| 
Pataskala, OH 43062. 


CABLE TV Descrambler Plans $3.00] 
Stevens-PS, Box 20286, Bowling Greek] 
KY 42102 


DESCRAMBLERS, lowest prices! Oak 
Jerrold, Scientific Atlanta, Zenith, Syll 
vania, etc, Schematics, service manuals| 


construction manuals! Ponderosa Co 
pany. (303) 661-1659. 
COMPUTERS j 


TK99/4A Software/Hardware baj 


gains. Hard to find items. Huge selectiok 
Fast Service. Free Catalog. Enterprises 
Box 690, Hicksville, NY 11801 


XT/AY COMPATIBLES, DOS 3.2 plu 
Software Pack, FREE MOUSE with ordei 
before Christmas. Information, S&S CO! 
PUTER SERVICES, 6069 Old Canton Rd. 
Dept 3118, Jackson, MS 39211; 

a 1 
BLACK MAX: THE ALL-AMERICAN JOYSTICI 
Big grip-style handle, stick: mounted fire button, hi 
impact polymer construction, heavy-duty shielded 
cable for minimal screen interference, designed for 
handheld or tabletop use. For Commodore Ami. 
jTM, 64™, 1281M and Vic 201M. Atari* 26001M, 
520ST™, 400™, 800", GOOXL'M, gOOXLTM, 
1200XL™ computers; Sears Arcade Game; and 
other video game/home computer systems, Only 


$9.95 ppd. 
FROST COMPUTER 
Box 2573 GMF, Woburn, MA 01888. 


SOFTWARE, IBM, compatible or A "3 


less than $4.00 disc, send stamp for Cata- 


log. PSCa, Box 1057, Capitola, CA 95010., 
POWERFUL COMPUTER Tol 
gutan, Learn Quickly How to Us 
Computers. Details 


FACT BOOK, 5580 LaJolla 


COMPUTER 
Blvd. ES472, LaJolla, CA 92037. 4 
COMPUTER CATALOG, ALL ACI 

SORIES. Switch Boxes, Cables, Ribbon: 

Modems, Power Supplies, Etc. $5.00. Vis 

and Master Charge Accepted. Computer 

Wholesale Supplies, Inc, 11722 Charles 
Texas 77041. (713) 466 


Street, Houston, 
9300. 


FREE programs!! IBMpe's/Apples/Com 
modores/Adam/TRS80's/TI99-4A. Ezrae: 
zra, Box 5222SNV, San Diego 92105. 


AMAZING, SUPER, Estimating, Job Cost: 
ing Software IBM-PC for ALL TRADE! 
$149! Demo disk $10. EstiBid PS-1 1747 
Valencia, San Bernard! A^ 92404. 


AFFORDABLE SOFTWARE New 400| 


page directory reviews 705 inexpensive 
software disks (containing over 12,000 pro. 
grams) for IBM/compatibles. What's ho 
for $6 and under. . and what's not! $12.9 
(plus $4 shipping)...or become a memi 
ber—$20 ($35 foreign! includes directory} 
bi-monthly magazine, discounts! PC-SIQ, 
1030D East Duane Ave. #497, Sunnyvale, 
CA 94086, (800) 245-6717 /Calif. (800) 222 
2996. y 


COMMODORE Chips or Repairs. Low, 
Prices, send for catalog. Kasara Micros, 
tems, 33 Murry Hill, Springvalley, N 
10977, 1-800-248-2983. 


Page Super Catalog, $1.00 (refundable) 
25th Century, POB 8042-PS, Hicksville, 
New York 11802. 


Home Computer Owners. MAKE Mi 
at home and SAVE on Software! Detail: 
$5.00. SOFTWEB, Box 2373, Melbourne, 
FL 32902-2373. 


MUSICAL INSTRUMENTS 


repairers) 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euroj 
instruments. Bows. Assemble yourself v 
lin and guitar kits, Catalog $1.00 include: 
10% discount certificate. Dept. LW, 4026 


Belvedere Ave., Baltimore, MD 21215. 


160 | POPULAR SCIENCE 


E. Jones, 345 East Main St. 


Vect POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART me 


WORD COUNT: Each word or initial in name and address must be counted as a word: John 
counts as SEVEN words. PO. Box 3 counts as THREE words. City, 
standard 2-letter state abbreviation and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


TO: Classified Advertising Dept. POPULAR SCIENCE, 380 Madison Ave., New York, NY 10017. 


Form 


FREE Mailing List Consultation. 
tails. GOC-44U, Box 1107, Stuart, FL 
494. (305) 334-5205. 1-800-554-5478. 


MOT list —many categories. Credit card 
ers 1-800-843-0755/(515) 232-6789. 
ist, Box 1033, Ames, IA 50010. 


NEW ACTIVE NAMES!! 
DOM STATES Available! IMMEDI- 
«eroi Adhesive Labels— 
rtunity Seekers 500/ 

5-10 1000/40. ps ers, Advon, Drawer B6, 
RU iD 83274. Visa/MC/AmEx. 1-800- 


Pee le Of Mailing Lists That Get 
pann McCann, 32 Maine, Carteret, NJ 


RESPONSIVE HOT-LINE 

LING LISTS, 30 days old only. DIS- 

SOUNT pricses: 200-$15, 500-$25, 1000- 

M0, 2000-870, 5000-$150. Reymer Associ- 
ites, Box 412-C, New Haven, CT 06513. 


GUARANTEED OPPORTU- 
WrY BUYERS! THOUSANDS AMAIL- 


WEEKLY! ADHESIVE LABELS! 
0/$4,50; 500/$8.50; 1000/$12.50. D-CO, 
x 526-PS, Griffith, IN 46319. 


SUPER FRESH NAMES. cash 
fund for undeliverables. Malloy. Box 110, 
Lindenhurst,NY 11757. 


EARN Bigger profits! New professional 
p of the line computerized full feature 
aranteed mailing lists $4 hundred, $30 
ousarid labels. Mailco, 1418 Homan, Fort 
forth, TX 76106-9055. 


DELIVERABLE! 
000/$35; 2000/$60. JR ENTERPRISES, 
E orlarwood PS11, Victoria, Texas 


HIGH QUALITY mailing lists. Actual 
users f free details, MARSHALL GIL- 
» PO. Box 12925, Seattle, WA 


111. p: 711-4002. 


HOT-FRESH-NAMES opportunity. 
irs. GUARANTEED! IMMEDIATE SHI 
Adhesive Labels. 10088; 200/813; 


00/821; 1000/$30. SUN INFORMATION. 
B 2653, Falls Church, YA 22042. Mas- 
ércard/Visa 1-703-876-0443. 


REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
arding. Mail Drop, Box 18039PS, 
lando, FL 32860 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Kalog. C. Kloster, 4164 52nd St. San 
liego, CA 92105. 


FREE! Surprise Collection With Approv- 
Is. Jay, Box 750128, Petaluma, CA 94975. 


FREE US Mint Packet With Approvals 
arlsons, R2 Box 112, Annandale, MN 


I FREE, U.S. Mint Set. Approvals. Hilde- 
rand, Box 4867, Santa Clara, CA 95054. 


O Remittance of $ is enclosed to cover insertions(s) in the issue(s). 
C CHARGE to: Exp. Date 
z 3 4 
la 5 $ T z 
9 10 it 12 
vur NAME e PHONE 
ADDRESS 
env STATE ZIP. 
DATE: YOUR SIGNATURE. 


(PLEASE PRINT OR TYPE COPYeFOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


PS 11-87 


tries, Free List. Iva Stamp Company, PO. 
Box 19° [v 


50 MINT British Colonies Request 
Approval. Mid-Atlantic Stamp, Box 476P, 
igewater, MD 21037. 


FREE Worldwide Packet. Penny Approv- 
als, Froehlich, Box 177DB, Pine River, WI 


FREE $3.00 Pictorial Collection: Posta 
ud armes; 716-8 Sixteenth, Mattoon, IL 
1 


101 WORLDWIDE stam 


10¢. Approv: 
als. White, Box 24166-AF, 
46224 


indianapolis, IN 


ICELAND collection. 20 different. $1.00. 
ipe Sandell, Box 13725, St. Paul, 
in 


LIQUIDATING Tremendous Old Accu- 
mulation. Bargains Lists Free. Alatalo, 
Maynard, MA 01754. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans 
included. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $40,000 “overnight.” Any 
p rpose! Free Report. Success Research, 
lox 19739-FY, Indianapolis, IN 46219. 


BORROW $500-$40,000! ver- 
night” On Signature. Keep indefinitely! 
Action N, Box 5499, Diamond Bar, CA 
91765. 


IEED MONEY? Cash, Loans, Govern- 
ment Grante 99% cligible o investiga- 
tion. Creditpro, Box 400-FNM, Jamesport, 
New York 11947. 


cash 99% eligible, Confidential, No one 
refused. Quick reply. Creditbanc, Box 
4039MPS, Parkside Sta., Forest Hill, NY 
11375. 


BORROW $100-$100,000! Instant 
Reply! Rush Stamped Addressed Envelo 
Marigold, Box 2030-PS, Richardson, 
75080. 


MONEYMAKING 
OPPORTUNITIES 


GET RICHI! Secret law smashes debts— 
brings cash credit! FREE report!! Wealth- 
it-S, Box 4036, Pompano, FL 33063. 


RECOVER FINE GOLD from most river 
wash gravels with unique self made inex- 
pensive device. This is not a Sluice Box or 
a Jig and no moving parts. For hand min- 
ing or large production. Information $2.00. 
Plan $25.00 Mineral Research, Box 31 
Atlin BC VOW 1A0 Canada. 


MANUFACTURE ELECTRONIC. 
EQUIPMENT IN YOUR home for the Army, 
Navy, Air Force, and NASA. Will supply 
plan. Inexpensive easy to build equipment. 

wernment pays $4,000. Cost you $900. 
PROFIT $3,100. Send $10 to: SUBCON- 
TRACT R&D, 136-31 22nd Street, Laurel- 
ton, NY 11413. Attention: Wilner Nau. 


HOW TO MAKE MONEY! GUARAN- 
TEED PROFITS OR MONEY BACK. 
$9.95 US. R. ARSHI, 643 PENBROOK 
NORD; MC GALON ALERT, TAN. 

389 CANADA. 


MAILING LISTS DISCOUNT STAMPS Request Coun- | MONEY Problems? Government loans | BUMPER Sticker Printer, Cheap, Sim- 


ple, Portable, Free details Bumper. POB 
22791 (LLD), Tampa, FL 33622. 


LEARN How To Find Your Fortune. Free 
Details. Pearl Johnson Co. 450 No. Royal 
Poinciana Blvd, Suite C-5, Miami Springs, 
FL 33166. 


EMPLOYMENT INFORMATION. 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS $16,040 - 
$59,230/yr. Now Hiring. Call 805-6 
6000 Ext. R-20025 for current federal list. 


GIFTS 


DISTINCTIVE GIFTS FOR ENGI- 
NEERS AND SCIENTISTS Free Catalog. 
Professional Sire PO Box 6061, 
Greenwood, IN 4t 


GIFTS for all occasions, free catalog. 
Graham Gifts, Rt. 1, Box 145PS, Thaxton, 
MS 38871. 


CHRISTMAS SHOPPING BY MAIL 
Color catalogs $2 Rodgers Enterprises, 
Dept. P1, 57 Elksford, Irvine CA 92714. 


PROFITABLE OCCUPATIONS 
JACK REPAIR MANUAL 


HYDRAULIC 
and catalog $10.00. Hydraulic Parts Sup- 
ply, Box 4157, eT TX 78523-4157. 


$100-$500 DAILY! Easy guide to con- 
crete RESURFACING, Driveways, etc. 
UNLIMITED POTENTIAL! $10. Resurfac- 
ers, Suite 319, 22 S. Sanfrancisco, Flag- 
staff, AZ 86001 


VISA! MASTERCARD! Regardless of 
Credit Experience! Apply Toll-Free, 24 
Hours: 1-800-227-8472, Ext. 26. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
1187PSI, Box 3574, Newport Beach, CA 
92663 (714) 722-926 


FREE MONEY! $300,000,000 Giveaway. 
Grants, Never repay Rush 22€ stamp. 


Jakla, Box 3066-PS107, Seminole, FL 
34642. 

MAIL LOANS ON SIGNATURE 1-800- 
323-6033 EXTENSION 20 


iaranteed! 
ications rushed! 
lox 35726-A, Rich- 


Cape loans! 
jational Finance, 
mond, VA 23235. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 

IACC-PS11, Box 5399, Torrance, CA 
90503. 


INTRODUCING SECURECARD! Get 
MasterCard and Visa and earn 8% on your 
savings and pay only 12% APR! Call today 
for free details 1-800-782-3669. 


S. 200 different commemoratives 
«00! Approvals. Gordon Davison, Contoo- 
k, NH 03229. 


BORROW any amount/put 
confidential! Enclose ‘sase: 
42P, Bethpage, NY 11714-0042. 


! Quick, 
unrise, Box 


NEWEST HOTTEST Possibly the All- 
time Greatest Money Producer. Guarantee 
yourself or: any Organization! Double or Tri- 

le Previous Hurry, Time is money. 
rite: E.J. Weston Sales, Box 88, Temple, 
PA 19560. 


FULL Part-time $180.00 Per Roll Guar- 
anteed taking photographs. Experience 
unnecessary. 35mm camera and film sup- 

lied free. 1-416-482-2100 x 908B. Days, 
Evenings, Weekends 


SAVE Make windows energy 
efficient. $3.00. DESIGNS, Box 
925, Martensville, Sask., Canada. SOK 


00's WEEK CAR DEALER 

ALL. Learn tricks of turning cars 

into cash send $9.95 to: Freeland Auto Ind., 
Box 73806, Payallup, WA 98373. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 50e. Ellwanger's 
PS., PO. Box V, Port Jervis, NY 1277. 


Brochures. Repair air condition- 
ing, Refrigeration. "Tools, supplies, full 
instructions. Doolco, Inc. 2 Good. 
night, Dallas, TX 75229. 


DECEMBER 1987 ISSUE XMAS 


SECTION 
Closes on: September 2 
For Information Call Toll Free 800-445- 


EY for Dorothy Ellis. 


SPECIAL SERVICES. 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


SPORTING GOODS 


TRY SOMETHING OLD: Ice age weap- 
ons: Spear, Throwers, Target Spears. Tate 
Enterprises, Box 110755, Aurora, CO 
80011. 


SPORTING GOODS 


VISA, M.C.. AM.X. (C.0.0. 


Blowgun World. Inc. Box 25183-P | Salt Lake City, UT 84125 or 


Sead HE Kum FREE 24-HRS 


ROCA RE 


7 pa : 
os) I DATI 


es E 


[900-222-3719 E - f 
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Product information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


1101 Boating Videos The latest catalog 
from Bennett Marine Video lists over 100 ed- 
ucational marine videos. The tapes cover most 
boating-safety skills, such as coastal naviga- 
tion, powerboat handling, and learning to sail. 
Free 


1102 Binocular Catalog — Celestron's full- 
color brochure describes the company's wide 
range of superior optical-quality binoculars 
— from mini 7" x 23"'s to giant 25" x 125'"'s. 
Important criteria for choosing a pair are dis- 
cussed. Free 


1103 Ceramic-Tile Woodstoves This col- 
orful brochure describes the WESO collection 
of ceramic-tile wood stoves from Ceramic Ra- 
diant Heat. WESO stoves burn for 20 hours 
on one load of dry split oak, meet applicable 
standards, and are safe to the touch. Free 


1104 Traffic Radar Information from Cin- 
cinnati Microwave explains the principles be- 
hind traffic radar, including limitations that 
can result in incorrect speed readings. The 
literature also details the Escort and Pass- 
port radar detectors. Free 


1105 Personal-Computer Tips — In its de- 
tailed color brochure, CompuServe, America's 
largest information service for personal- 
computer users, tells how to obtain access to 
its vast data banks for reference material, 
news wires, financial and travel information, 
electronic mail games, and lots more. Free 


1106 Portable Digital Multimeter Eagle- 
stone's brochure features an easy-to-operate 
multimeter for testing electrical equipment. 
The unit has full auto-ranging, a clear LCD, 
and an audible continuity/diode tester. It folds 
to pocket-size and weighs three ounces. Free 


1107 Hobbyist Catalog Edmund Scien- 
tific's 60-page catalog contains over 1,200 
products, including telescopes, magnets, 
weather instruments, robots, and high-tech 
toys. Free 


ptt mmm mmm mm mem FILL IN COUPON AND MAIL TODAY 
POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 
Note: Poputan Science Massachusetts address is lor Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


1108 Cutting Tools Freud's new catalog 
displays its finest-quality hand tools and car- 
bide cutting tools, from chisels to saw blades. 
to router bits. $1 


1109 Tools and Equipment Savings Har- 
bor Freight Salvage Co.'s catalog, over 100 
pages, is chock full of quality brand-name 
tools, equipment, machinery, and other items 
for home and professional workshops, all at. 
large savings. Free 


1110 Home Designs Home Planners of- 
fers a 112-page catalog with 125 contempo- 
rary home designs. Practical and economical 
plans for interiors and exteriors feature sloped 
ceilings, balconies, upper-level lounges, 
passive-solar glass, and more. Blueprints are 
available. $3.95 


1111 Luxury Shower The Great Vibrations 
shower from Interbath turns your bathroom 
into a spa with a system that bubbles and 
tingles, adjusts to any body height, and has 
water- and energy-saving features. A color bro- 
chure describes the system. 50¢ 


1112 Cedar Homes  Full-color plan book 
includes photos, 45 floor plans, specifica- 
tions, and prices for the International Homes. 
of Cedar custom-designed cedar houses. 
$6.50 


1113 Car Wax in Colors — KolorKey's bro- 
chure describes the company's new colored 
car wax. Made with carnauba, the wax en- 
hances color without leaving swirl marks, white 
residue, or powder. It helps restore original 
beauty to cars and comes in 10 colors. Free 


1114 Energy-Saving Sun Rooms — Lindal's 
new full-color brochure contains photos and 
information about the company's Cedar Sun- 
Rooms. Framed in Western red cedar and 
using insulated glass, these sun rooms con- 
serve energy and add beauty to your home. 
Both standard plans and custom designs are 
available. $1 


1115 Video System A selection of supe- 
rior-quality video camera-recorders, table-top 
videocassette recorders, and accessories 
made to the highest technological specifica- 
tions is offered in Minolta's full-color 33-page 
booklet. Free 


1116 Free Water-Quality Test — Don't take 
your water for granted: Send for your free 
water-test bottle today. Rainsoft will analyze 
and return a test report. In addition, they'll 
send you a color brochure explaining the ben- 
efits of the Rainsoft water-treatment system. 
Free 


1117 S.C. Vacation Guide South Carolina 
Parks, Recreation, and Tourism offers 72 full- 
color pages of uncrowded beaches, champi- 
onship golf courses, historic cities, and grace- 
ful plantations, plus great dining spots and 
bountiful shopping, in its new vacation guide. 
Free 


1118 Firewood Guide Stihl is offering a 
new booklet, “How to Select, Cut and Sea- 
son Good Firewood," written by John Vivian, 
the author of Wood Heat. This illustrated 
30-page guide takes a practical, safe, and. 
professional approach to the gathering and 
cutting of firewood, and can help make your 
wood gathering more economical. $1 


1119 Roof Windows and Skylights Velux- 
America, a company with 45 years of manu- 
facturing experience, offers a 24-page full- 
color booklet that describes its roof windows, 
skylights, and accessories, with information 
on installation in different types of roofs, plus 
ventilation and energy-saving features, and ac- 
cessories. Free 


1120 Volvo This car brochure for 1988 
models displays the full line of Volvo's latest 
sedans and wagons, all made in accordance 
with the company's high standards for pas- 
senger safety, durability, quality, and reliabil- 
ity. Free 


THIS COUPON EXPIRES JANUARY 31, 1988 


1 AM ENCLOSING 


Please send check or money order made out to POPULAR SCIENCE. 


111101 111105 111109 01113 01117 $— — — — —for priced items 
111102 111106 11110 $3.95 111114 $1 21118 $1 460 — gorpandm 

(11103 U 1107 U111150¢ 01115 21119 pee 

U 1104 111108 $1 11112 $6.50 01116 21120 S. . . — TOTAL REMITTANCE 
Name (please print) 

Address City & State Zip 


No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE NOVEMBER 1987 
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SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
shing/Promotions. Broadway Music, Box 
'438-PS, Sarasota, FL 33578. 


SCIENCE & CHEMISTRY 


FREE SCIENTIFIC SUPPLIES and 
jt! CATALOGS. R.J.M. Labora- 
ries, Inc. presents its latest catalogs con- 
taining scientific laboratory equipment, 
supplies, chemicals and a complete line of 


specialty labor: ssware. Write 
day for your FREE catalogs: R.J.M. Labo- 
htories iD, PO. Box 1149, Santee, CA 
2071. 
ANATOMICAL MODELS, 


CHARTS, 
f $1.00 Catalog. CHARTS, 
124 North Clark, Chicago, 16 


1987 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more, Beginner to 
professional. $2.00. Merrell Scientific, 
(665 Buffalo Rd., Rochester, NY 14624. 


MAIL ORDER SCIENCE STORE 
Reagent chemicals, Laboratory apparatus, 
arge Inventory Same day shipping on 
ail and phone orders. Over the counter 
gales. Call for Free 1987 Catalog, DFW 
RNN INC., 214-988-6666 
bxas.) 


"EXPERIMENTERS" LABORATORY 
'HEMICALS - GLASSWARE, Catalogue 
.00. Established: 19; HAGENOW 
ES, 1302 Washington, 
MANITOWOC, WISCONSIN 54220. 
225 PAGES! 1988 ssware, 
cals, equipment, books, experiments, 
INOSAURS and charts! Most. compre- 
iensive catalog offered by anyone in this 


chemi- 


column. tablished 
D Analyt 
11019. Bandera San Antonio 
121 684-7373 V 
HÀ 
LABORATORY AND 


CHEMICAL CATALOG, 1162 pages. Major 
inufacturers Catalog. $15.00 Visa id 
ter Charge Ly ted. Indust: 
mical & Su o. Ine. 
rles Street ns 

713) 466-8776. ‘Texas Wate Line 1-800- 

32-4047 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 
FA.utos . Vans . Boats . Airplanes... Millions 
Surplus Bargains . many 1 

Vationwide Sales Directory” 


osal, Box 19107-FY, Washington, DC 
0036. 
GOVERNMENT Jeeps, 


[boats guns, at amazing prices. Send 
for Nationwide Surplus Directory. Greens- 
wood, 6893 Cormorant, S.L.C. UT 84121 


DETECTIVES 


PRIVATE INVESTIGATOR Home-study 
raining Program. Free Information. 
Global, Box 191PS, Hanover, MA 02339. 


CARTOONING, SIGN PAINTING 


«LEARN Sign Painting, Pinstriping. Free 
Catalog. Kaufman Supply, Centertown, 
MO 

LEARN Sign lettering video. Detailed 
instructions and pinstriping bookle 
34.95. Video, 513-E. Hawthorne, 
ne, IN 46806. 


JOKES & NOVELTIES 


FREE Catalog! Things you ne 
existed! 1600 Novelties, Joke 
Hobbies, Suprises. Johnson-Smith, 
Bradenton, FL 34203-3796. 


MAGIC TRICK 


PROFESSIONAL MAGIC! Huge Cata- 
log, over 1,000 Tricks and Books. $4.50. 
Hank Lee's Magic Factory, Dept. PS11, 125 

incoln Street, Boston, MA 02111. 


PATCHES DECALS & BADGES 
GUARANTEED Lowest Emblem Prices! 


Pins. Decals. Free Catalog/ Quotes. Stadri, 
IGIR Jane, NY 10014. (212) 929-22 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL. 
3351. 9. 


GOOD EATING 


CHEF'S MENU SYSTEM Seasonal, Hol- 
iday, Ethnic menus, recipes, kitchen hints 
monthly newsletter. Sample 
LP&H Publishing. Box 217 
burg. 742. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Froe 
Catalog. Fast Service. Large Selection 
Kraus. Box 7850-N Independen MO 
3. 


640 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


SUPER-INTELLIGENCE! Amazing 
results guaranteed! EDEPS, Box 1462, 
Glendora, CA 91740. 


LEARN WHILE ASLEEP! Astonishing 
range Catalog Free! Auto- 
‘ TA 


New Method! S 


DR. JOHN BEAR, P.O. BOX 1447-PSC, 
MARINA DEL REY, CA 90295. 


FREE Catalog, Discount Pric 
equipment, Ingredients. One- 
Fully guaranteed. SPI, (919) 
Box 784-8, Chapel Hill, NC 


HOME BREWING 
BEERMAKERS! FREE comprehensi: 
Catalog/Newsletter. William Box 219: 
P7, San Leandro, CA 94577 
OLD GOLD, JEWELRY WANTED 
HIGHEST CASH for Gold. Jewelry, Gold 


Teeth, Rings, Diamond: Iver, 
Platinum. Mail Artic! y. Free gift 


‘TAKE NO CHANCES. Dea! with oldest. 
most reliable firm in old gold busines 
ablished 1934. Wi 
Platinum, Diamonds. H 
information. Rose Industries 
Madison, Chicago 60602. 


JEWELRY 
,, CLOSEOUT Jewelry. 


buy Gold. 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets 


New Patented revolution: 
catalog. Gardiner, 4729L 
Phoenix, AZ 8501. 


| With White's New EAGLE Metal Detector. 
Programmable Computer Driven to locate only 
tb ems et Fun and profitable! Models. 


Call Toll-Free: WHITE'S ELECTRONICS 
| 1-800-547-6911 Dept. PB-7 Sweat Home, OR 97386 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. Free C. 
log. Relco, RC10, Box 920839, Houston, T 
71292. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP. Box 487, Anaheim. CA 92705. 


FREE Hypnotism, Self-Hypnosi 
Learning Catalog! Drawer PS400, 
doso, NM 88345. 


HYPNOTIZE SUCCESSFULLY! Gua: 
anteed complete illustrated course $6. 
Dr. Fowler, Box 439, Woodbury, NJ 08096. 


leep 
Rui- 


log. bur marin: 4 


a Paralegal, Accredited Attorney 
struct Home Study. FREE CATALOG. 
hern Career Inst er 117PS, 


š. Boca Raton, FL 3 305) 368- 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
nformation free. Phone free 1-800- 

vrite: American School, Dept 
0, UL 


EARN MORE IN 90 DAY: 
italogue describes 200 succes 
responden 


ESTATE APPRAISER. Correspondence or 
classroom in Atlanta, Los Angeles, Earn 

Certificati FREE INFORMATION. 
National € of Appraisal. 1-800-223- 
4542 


FREE COLLEGE TAPE External Degree 
Programs Business Administration, Pub- 
lic Administration, LAW (Qualify Bar 
Admission) Fully Accredited: 


ch catalog. 306 
able. Rush 


DEKT. Los 


New Brainbuilding 
information. Advanced 
itute, Drawer 12810-LABI, 
6. 

LOCKSMITHING: Free book. Locksmi- 


thing Institute, Dept. 311-117, Little Falls, 
NJ 07424. 


LEARN ELECTRONICS The Easy Fun 
Way. Information. COMPONENT OF THE 
MONTH CLUB, Box 15121, Phoenix, Ari- 
zona 85060. 


FOREIGN PERIODICALS. 


FREE 
PERS, Box DE-3A, Dana Point, CA 9: 
MOTION PICTURES 


HOME MOVIES, SLIDES, PHOTO- 
GRAPHS transferred to Video Tape! FREE 
Price List. PSVIDEO, 5715 N. Mozart, Chi- 
cago, IL 60659. 


BETA. CED BARGAINS List (206) 


T- 
8220 TVEB, 1814 Bellingham, WA 
98225. 


ACCREDITED OFF-CAMPUS DEGREE 
PROGRAMS. University Counselling 
vice, 5688 Suncreek Court, Orlando, 


t home. Conve- 
ccredited. Free infor- 


Box — 1383-PSR, 

KEY TO JOB PROMOTIONS 
hs tape teaches you 
hop drawings. Tape $49.95 or bro- 


00. Allow 5 wks. Ross C. Willes 
asy street, Henderson, Nevada 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958, Rainer Asso- 
ciates, 2008 Fondulac, Richmond, VA 
23229. 


NONPROFIT foundation helping inven- 
tors over 12 years. Free recording forms. 


Free evaluation. Affiliate 
Foundation, 501-A Colorado 
Springs, CO 80909 or Call 588: 


REGISTERED PATENT ATTORNEY wil! 
evaluate invention, prepare and prosecut 
patent application. _ Reasonable rates 

win Schindler, 1523 East 4 Sti 
Brooklyn, New York 11230, (718) 3 
9346. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 
PORATION, 82 Broad Street, Dept. P. 
Westfield, Massachusetts, 01086, 1-800- 
338-5656. In Massachusetts or Canada call 
(413) 568- 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and 
Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Mille 
ite-N, Dix Hills, NY 


INVENTORS: Free information on offe 
ing your invention for sale. Kessler Sal 
Corporation. C-7-Fl, Fremont, OH 4 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. Toll free: 
1-800- 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 

800-228-IDEA, Canada, 
X831. Or write: 


NEW IDEA? Innovation 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit — 1-800. 7880. 


HONGKONG factory needs several new 
products for their overseas buyers, Send 
product ideas for royalty evaluation, Can 
produce, exclusively Hongkong Plastic 
Metal Products Company, Box 69627 
Kwuntong, Hongko 


INVENTIONS Developed Marketed, 
Free Invention Certificates. MANUFAC- 

REPRESENTATIVE, Suite 3615- 
PS, Woolworth Building, New York, NY 
10007 


LEARN how to offer your invention f 
sale or license. Free Booklet Outlines pro- 
cedures royalty rates, requirements, Kes: 
sler Sales Corporation, C-71W, Fremont, 
OH 43420. 


TELEPHONE & ACCESSORIES 


ries. Book $5.00 Guaranteed 
264. Medfield. M 


TELEPHONE MONITOR. New spa 
age technology. Guaranteed range unlim- 
ited. (918) 683-9589. 


PRECISION AIRGUNS 


ILLUSTRATED Precision Products Cata- 
log featuring Internationally Acclaimed 
RWS DIANA Air Rifles and Air Pistol 
Made in Germany with Full Lifetime War- 

y. Plus High-Quality RWS Pellets, 
RWS Airgun Scopes, and a full selection of 
RWS Airgun Accessories. For your copy 
send $2.00 for Ist class, $1.00 for 3rd class 
delivery to: Dynamit Nobel of America, 
105 Stonehurst Court, Dept. PS, North: 
vale, NJ 07647. 


PATENT ATTORNEY 


PATENT ATTORNEY, 
Provides patenting services for inventors 
via mail at low fixed fees. Call ) 449- 
0884 for free information about services. 


Zamex, Box 
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America’s best-selling mini-van* 

Your first look tells you Aerostar is a 
superbly versatile mini-van, with a style all 
its own. Its design is sleek, modern, aero- 
dynamic. The wind works for it, not against 
it. With luxurious touches throughout and 
its special options, Ford Aerostar is America’s 
best-selling mini-van. 


New Eddie Bauer style. . 

This year there's a sporty -&Zz//fra-av- 
model with dual front Captain’s Chairs, 
special two-tone paint, unique interior 
appointments, and more. It’s Aerostar with 
the good looks of the great outdoors! 


Designed to move you. 

But Aerostar's success isn't based only on 
distinctive looks. Its standard 3.0L V-6 has 
multi-port Electronic Fuel Injection for easier 
starting and smooth running. It delivers a 
spirited 145 horsepower. That's greater than 
any Chrysler mini-van. And it's powerful 
enough to tow an impressive 4900 Ibs** 
Living room. 

Aerostar's advanced styling gives you loads 
of useable space. It comfortably seats up to 
7 people.* Or remove both rear seats, and 
create 139 cu. ft. of cargo space. You can 
even convert Aerostar into a sleeper with the 


Nobody does it better... 


the 1988 Ford Aerostar. 


folding seat-bed option.* All this in a mini- 
f van that’s a breeze to handle and park, prac- 
tically anywhere, even inside your garage. 
6-Year/60,000-Mile Powertrain Warranty. 
Covers major powertrain 
components for 6 years/ 
60,000 miles. Restric- 
tions and deductible 


apply. Also, participating dealers back their 
customer-paid work with a free Lifetime 
Service Guarantee, good for as long as you 
own your vehicle. Ask to see these limited 
warranties when you visit your Ford Dealer. 
Ford. Best-Built American Trucks...seven 
years running. 

Based on an average of owner-reported 
problems in a series of surveys of '81-'87 
models designed and built in North America. 
At Ford, "Quality is Job 1° 
*Ba: 
Jul 


pa: 
bench sea 


Have you driven a Ford...lately? Ford J 


à ` 1983 8 J REYNOLDS TOBACCO CO 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health 


